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SUiViV_RYAND RZCO_@IENDATIONS

This document reports the results of the feasibility study
performed by the University of Connecticut, under NASA Contract

No. NSR O7-002-015, to investigate and evaluate the establishment

of a regional dissemination center in New England to promote the

transfer of aerospace generated technology into the region's

economy.

Careful analysis of New England's economy together with a

detailed study of a cross-section of New England industry is

shown to demonstrate a vital need for the NASA Technology Utiliza-

tion Program. Intensive interviews with to F management and an

extensive survey of the technological and corporate characteristics

that potentially affect technology transfer and the utilization of

externally derived knowledge have identified five categories of

firms requiring unique services from a regional dissemination

center.

The University of Connecticut is found to provide a strong

base from which to serve New England in the role of a NASA regional

dissemination center. An evaluation of industrial support for the

proposed center determined that widespread support exists in the

region at both the industrial and state government levels.

Proposed service packages and operational economics are

examined in depth and based on cost/income projections; the

proposed center should become self-supporting within three years.

As part ;,f this analysis various computer programs and configura-

tions were evaluated and the alternatives defined. Manual search

techniques were evaluated and found to be uneconomical in the long

run, in addition to having very serious drawbacks in depth of

indexing, quality control and staffing problems.

It is recommended that NASA establish a regional dissemina-

tion center at the University of Connecticut to help fill the unmet

needs of New England industry for technology. This course of action

would further the NASA objective of increasing technology utiliza-

tion in the non-aerospace sector of the economy. The unique

organizational structure proposed, the services packages designed

to serve all parts of industry and the nature of the many, small,

technically oriented firms in the region are the ingredients of what

should prove to be highly successful experiment for the Technology

Utilization Program.
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i.A. ECONOMICS OF REGION

I.A.I. General Economic Trends in Ne,,r Enzl_nd

That _ev_ Encland hes a mature economic structure is

recurring theme in studies of the region. Amo_a_ data cited

supporting this conclusion is the ever-increasing proportion of

the labor force employed in service industries relative to

manufacturing and primary industries. Projections into the

future forecast continuing movement in this direction _s sho,.,n

in Table i. To the extent that this shift is occurring faster in

Ne_ England than in the United States as a _.rhoie, the region m_v

be said to have a more mature economy th_n the nation.

Accompanying this shift in emplo_nent, between broad

categories is a changing comnosition of the m_nufacturinp_ segment

of hTew England industry. Early industrialization in the

nondurable goods of textiles and leathers is "_ielding to

electronics and machinery as principal members of New Engl_.n@

industry. Table 3 gives some indication of the $_reaterimportance

to Ne_ England of the latter groups (SIC 35 and 3_,) comp_re8 to

the former (SIC 22 and 31). Table L suggests their future

relationship as machinery and electronics in 19_O add three times

the value added to New England's Regional total as ..may be expecte_

of textiles and leathers, w_.ich comparison _as two times in !9_0.

This transition to durable goods industries nicely

reinforces the broader shift to greater employment in service

groups. The reason is that the manuf,_cturing segments of



emerging importance are more directly technology based than those

industries on the decline (see Table 6). There is a greater

reliance on the skills of professional and technical groups in

these industries - which groups one finds associated with the

universities of the region.

This transition within manufacturing carries with it two

prospects for New England_ One is an expectation of greater

economic stability which seens to have been manifested during the

1960-!961 recession.

The second prospect is cDntinued economic growth, as

indicated in Table 4, since the emerging industries are

considered to be the growth segments of the nation's manufacturing

effort. Table 5, however, suggests that the relative importance

of New England in each of the segments will decline. The

population shift westward is a major factor contributing to this

loss; together with the regions few natural resources.

It appears that the composition of New England industry in

1980 will be significally different from 1967 as technology

presents itself as a competitive tool.

iEdwin F. Estle, A Summar_ o_f the New England Economy:

Past_ Present and Future, Federal Reserve Bank of Boston, i966,

Page 3.
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TABLE I

Employment by Broad Industry Segments

(% of New England labor force

employed in each industry)

S_gment 1960 1980

Agriculture, Forestry

and Fisheries

Mining

Construction

Manufacturing

Transportation,

Communication, Utilities

Wholesale and Retail Trade

Finance, Insurance

and Real Estate

Services

Government

Nonclassifiable

Unemployed

2.1 1.6

.1 .1

5.0 5.5

34.1 30.3

5.o 3.1

15.5 16.1

4.2 5.4

15.7 21.6

7.1 8.9

4.1 3.2

/+.5 J+.l

8ource: Arthur D. Little, Inc. Projective

Economic Studies of New Enaland , 1965



TABLE 2
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The Selected Industries Related to SIC Codes

gig Code

22

26

28

3o

31

33

3_

35

36

37

Industry. Gr.'...[j_]_

Textile Mill Products

Paper and Allied Products

Chemical and Allied Products

Rubber and Misc. Plastics Products

Leather and Leather Products

Primary Metals Industries

Fabricated Metal Preducts

Machinery, except Electrical

Electrical Machinery, Equipment

and Supplies

Transportation Equipment



TABLE 3

Status of the Selected Industries 1963

SIC # of Firms Employment
Code (1,0OO)

(See--T-a_le 2) ....

-6-

Value Added

($1_000 : 1963)

22 1,094 102.1 746.3

26 647 69.5 800.3

28 771 31.4 592.2

30 557* 40.0+* -NA-

31 968 99.7 584.3

33 602* 50.0+* -NA-

34 2,498 92.7 954.3

35 2,998 151.8 1,653.5

36 980 161.7 I_631.4

37 427* 50.+* -NA-

Total for ....

Group 11,542 848.9 6,962.3+*

Total for

1,428.8New England 24,361

% Group of

New England 47.4 53.5

13,535.5

51.4

* This figure should be greater, obviously.

Source: 1963 Census of Manufactures,

U. S. Department of Commerce
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TABLE 4

Projections of Value Added and Employment for

Selected Industries

SIC Employment

Code (i,000)

(Table Actual Actual

2) 1960 !9______0 _196___9__0

22 125.4 62.6 819

26 72.7 80.4_ _ _:_:_

2_ 34.6 37.1 475

30 61.6 76.1 548

3i 104.5 88ol 527

33 55.1 50._ 454

34 116.2 136.0 767

35 162.1 219.0 1,215

36 167.4 269.0 1,177

37 119.2 126.0 845

Value Added

(millions of 1954 dollars)

1980

!_025

l_ 156

1,227

718

614

1,213

2,206

2,865

i, 191

Total

New 4,331.5 5,617.0

England

Employment !960 1980

Source: U. S. Forest Service

_:_:_Not computed by A. D. Little, Inc.

Source: Arthur D. Little, Inc.;

Studies of New England:

Projective Economic

1965



TABLE 5

New England Value Added by Two-digit

Industry as a Percentage of U. S.

-8-

SIC Code 1960 (Actual)

(See Table 2)

22 14.3 10.9

28 3.4 3.1

30 14.5 12.7

31 30.2 28.5

33 4'9 4.1

34 8.5 7.8

35 10.6 9.2

36 10.4 10.2

37* 48.9 45.7

Figures are % of Prime Contract Award which is Value

Added in New England.

Source: Arthur D. Little, Inc.: Projective Economic

Studies of New England- 1965



TABLE 6

Research and Development Activities
in the Selected Industries

Segments - U. S.

SIC Code

Cost of R&D","

,,( QOO) _
# of Employees

in R&D Testin_

22 12,044 1,272

26 71,410 3,170

2_ 569,713 39,472

30 22,619 1,552

31 78_ 20-99

33 105,008 4,972

34. 90_386 5,566

35 353,630 18,742

ql
j.o 949,862 36,001

37 563,032 33,O21

Total for

Group $2,738,492 145,467

All Manufacturing

Total U.S. $3,172,620 -NA-

-9-

Some industries may rely on material or equipment

suppliers for technical support - e.g. comfam.

Source: 1963 Enterprice Statistics

U. S. Department of Commerce
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Total N_ber in New England

SIC Reporting

Cod____e Units Employees

19 32 14,194

20 2,358 75,754

21 16 316

22 1,066 101,137

23 1,654 83,542

24 2,667 27,663

25 662 21,595

26 645 68,585

27 2,416 70,251

28 756 30,937

29 95 1,918

30 645 6_,878

31 957 97,938

32 798 25,374

33 611 59,562

34 2,502 91,701

35 3,O17 151,581

36 976 161,533

37 475 110,095

38 392 49,299

39 i,o~_ 67 079

TOTAL 24_363 ii374,932

Source: County Business Patterns 1963
T_
....S. Department of Commerce
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I.A.2. Projected Geographic Trends

Highlights of the changes in industrial activity that are

expected to take place in the individual New England states by

1980 are described below. The source of the predictions is the

1965 A. D. Little, Inc. report entitled, Projective Economic

Studies of New England°

Massachusetts:

Massachusetts has for many years accounted for approximately

half of all New England's economic activity. Projective Economic

Studies of New England indicates that the Bay State should

continue to maintain this share when gauged in broad measures of

population, total income, and personal income.

It is quite evident that the nearly three-fold expansion in

the level of output projected for the Electrical Machinery

industry between 1960 and 1980 overshadows even the substantial

output gains forecast for the other industries.

Connecticut:

In terms of vol_e, Connecticut's economic activity ranks

second after Massachusetts' among the New England states.

Connecticut provided approximately one-fourth of New England's

emplo)_ent in 1960. During the last twenty years, Connecticut

was also the fastest-growing New England state in employment,

population and personal income. Projections indicate a further

slight increase in Connecticut's share of these major economic

factors. Connecticut will continue to be the second largest state

in economic activity.
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In Connecticut, the value of output in 1980 will be greates_

in Electrical Machinery, followed by Non-electrical Machinery and

Chemicals. The fastest-growing output in Connecticut will be in

the Chemical industry, in which output in 1980 will be three

times as great as that in 1960. Electrical Machinery will

experience a two and one-half increase in output over this period

wn__e the increase in other machinery output will be twofold.

Maine:

The i_argest of the six New England states in terms of area,

Maine, now ranks third in population and employment and fourth in

personal income. In part, this reflects the fact that the primar_

resource iiidustries_ e.g. Fisheries and Agriculture_ continue to

employ a proportionately greater share of the state's labor force

than in most other New England states.

Output measured in value-added terms (constant dollars) is

projected to rise fastest in Maine's Electrical Machinery and

Chemical industries. This will occur largely as a result of

rising levels of productivity in these industries and the influx

of new firms into the state. Other industries for which

significant production gains are forecas_ are Non-electrical

Machinery and Paper Products.

Rhode Island:

Although accounting for only eight to nine percent of New

England's total economic activity over the past twenty years,

Rhode Island is one of the most heavily industrialized, densely
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populated, and highly urbanized states in New England and the

nation. The projected decline in Rhode Island's share of total

New England economic activity over the next fifteen years can be

explained in part by Rhode Island's present high ].evel of

economic development.

Output in the major industries (as measured in 1954 conatant

dollar_ value-added terms) is projected to grow most rapidly in

the Chemical and Electrical Machinery industries. Nevertheless_

by 1980, output w,!_mes are in many instances likely to be one-

half the individual output level recorded for Connecticut and

Massachusetts in 1960.

New Hampshire:

For the last twenty years New Hampshire has ranked fifth

among New England states in major economic measure, accounting

for roughly 6 percent of the region's employme_t. The study finds

that in the next fifteen years, it will be second only to

Connecticut in grov_h rate in New England.

Output projections (in 195i, dollars) for major industries

in New Hampshire indicate a four-fold increase in Electrical

Machinery, from $55.5 million in 1960 to $228 million in 1980.

The other four industries listed will also grow, but less

dramatically than Electrical Machinery.

Vermont:

The history of Vermont's economic development follows a

course similar to that of other New England states. The important
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difference is that in Vermont the pace of transition from an

"extractive _ to a processing i_ and then to a "service" economy

has proceeded more slowly than in other New England states.

Thus_ Vermont's resource industries (principally

Agriculture and Mining) still employ a disproportionately large

share of the state's work force, compared with resource

industries of other New England states. In this respect, more-

over_ the gap between Vermont and other New England states has

widened rather than narrowed over the last three decades.

Although this factor will continue to exert a somewhat dampening

influence on Vermont's future industrial gro_h, significant

changes in the statets socio-economic structure are forecast.

For the five major industries for which output projections

were derived_ production levels will rise most rapidly in the

Machinery industries. Relatively small output increases are

forecast for the Primary Metals and Transportation Equipment

industries.

At this point let us turn from geographic eccnomic

projections to those for the major industrial groups in

New England.

An extensive bibliography dealing with problems of

technology transfer can be f,und at the conclusion of this

repcrt.
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T.A 3 _. _jected _ajo.. in_!ustria_. Trends

As mentioz;ed a',ove, one of the ..haracteristics that

potentially may affec the technology _,mansfer process in an

industry is the economic tre_d or outlook for that industry an_

for the region in which it maj be represe:<ted. Accordingly wc

have exerpted relevant _a_,abes from the ___thur L_. Little, Inc

study of i or- ot____t.,.:-_e,¢_of Yev,; England._,5 entitled .=reject Economic _' ,_ o ___

The followi___g material 'Jill deal with trend,,_ in nine of "0he

region's more impo_tan, industrial groups a1_. will provi(!e, along

with the pro,,or-i_.._._,.o discussion, en economic b.'.,.-;hdrop u:oon_ which

_ent_._l impact of making the I.TAGA technoicgywe will sketch the 9'.'- _ _

resource ave_i!abie _ all face o._ of industry in New En_iand.

SIC 22.- Textile Niil Products. The textile industry has occuriei

a major Shough declining position in New England's Economy. In

!_347 iS still emp!oye_ more persons tnan anv other 2-diGit

mo_nufacSurimg indusi:ry in !:eu'Er_gland and produo:d 24 p_rcent of

I
%he eo_.n_ry',_ total tex__L!e outL',.tt. _Jince 1(4.1 ,, however,

employment and oubFut in l'Te,vEngl:_:d i'._ve ]0ee:_ C ec!ining both

ro]_ative!y and absolutely Dy !962 '_ " .... _• c...p_oym ....... v.'as less th%n

one-half its 1947 level, w.hi!e New lin_iand's _hare of national

output ho.d declined to 14 peroe_et. The decline in emplojment was

accelerated, moreover, by srbri:_n::ja! increases in productivity

....... o .... hmoh lev_ls of investment in new equipment a;Y.!

machinery dv_'ing _he postv,.o.L pcrioc.

±
D&CO(. OY_ \aisLe :tt"_iOC. '_t';::..



-16-

As see_1 belo':J_ the structure of the textile industry at

both the New w _ "s . ._nu!an+- and U G levels is dominated by components

closely linked to the apparel industry. The industrial use of

textiles is both small and declininc_ reflecting the substitution

of paper and plastics for such uses as packaging and automobile

interiors.

SIC 22

I}_USTRY COMPOSITiOn7, 1958

(percent distz'ibution of value added'}

SIC Inductr_ Components _n_l_d United States

221 Dread _....__u_= Fabric _!ills, Cotton 9 8 22.2

222 Broad 7/oven Fabric Hills, Nan-made
Fiber and Silh $.1 9.6

223 Broad 7[oven Fabric Dill!s, Gool

(including Dyeing and Finishing) 21.0 6.9

224 _arrow Fabrics and Other Small-

wares Mills: Cotton_ Uool, Silk,
etc. 7+7 2.9

225 " " " "Lnittlnu _,!ills I0.0 22.7

226 !_yeing and Finishing Textiles,

except 7!001 Fabrics and !Init Goods "-3.3 9.4

227 Floor Covering Nil!s 5.4

228 Yarn and Thread Hills 11.5 10.6

229 Niscell:zneous Textile Goods 16.0 10.3

UOTAL PERCENT lO0.0 i00.0



SIC 28 :
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Chemicals and Allied Products. - The region's chemical

industry is relatively small, both in comparison with the U. S.

chemical industry and in the context of employment in all other

industries in Hew England. For the most part, it is made up of

a large ntuuber of specialty manufacturers who were established in

response to the needs of the shoe and textile industries° Since

the decline of the latter two industries in the past fifteen

years, the Now _ _lo__n___1_d chemical industries built around them have

had to gear thei, _ talents to produce mew products for new

customers.

"_ ,_ 1 ,-, ,-_ • . -_,Jec,_ .... of stron_ compositlona_ differences, the New England

chemical irdustry was not functionally related to the national

industry a_ the 2-digit level. The table below illustrates the

disparities in ind-astria] structure between the New _ _En_ ant an_

the U. 3. ch,_mical industries.

SIC 28

I:D)USTRY COH_POSITION, 195S

(percent distribution of va!ae added)

o_lM Industry Component N'ew End.land United Sta_e_

281

282

283

284

255

286

287

289

Basle Industrial Chemicals _,._:

Plastics, ,Jyn _tlc ]lubber and Fibers ±_.8
Drugs 13.4

Cleaning and ';_r___lnt Cou_?_ 33.7

Paints and VarniN_s 6.5

Gum and Used Chemicals "]

A__ _eul _u_ _l _.emlc_l_ _
Other Chem_cal Products

TOTAL _ _'_T_¢ I00.0

34 .O

15.4

!7.5
16.1

5.9

!!°i

_he projections of employment obtained from the projcction_

of output a'o_d productivity result in a doubling of persons

cap!eyed in the industry in !_ew England by 2020, compared with a

i_erc_ iucrease in the 1950-60 pcriod.
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i_ubber and _iscc!laneous Plastics Products - i_ubber

and Plastics _roducts is one of the fastest growing industries

in she U.,U. and _[cw England. At the present time, the industry

has a rclativeiy high concentration in ]_cw England. In the future

expectations are that tlze Ucw Lnglalld industry will crow less

rapidly than the U ,_. industry ant ],Tow _ng_an__' share of the

industry will decline ,_cordingly._ This is in keep "_-_m_owith

historical trends.

The 3-digit _- i+_co_.q os ....o_ of the rubber inductry for i[ov,

_ r_F a_d the U..D is in_iicated below:

SIC 30

I_T:'TT_m_V CO_,IRO3!T!OL _, 1958

(percent distribution of value added)

301

3O2

303
3O6

}07

SIC Indust_'2 Component :_ew England

Tires and Inner Tubcs -

Rubber T_ootwear i
Eec!ai___,_d l_bber D

_abricatcd Rubber Products, not
Elsev_erc_ Classified

Misce!!anoous Plastics _roducts

TOTAL RE,CENT

United States

33.8* 41.2

38.6 50°4
27.5 28.3

I00.O !OC.O

_Information of individual 3-digit Hew England industries in

this group was not available.

The most significant factor in the structure of both the

regional and national industries is the crowing importance of the

plastics products component. Between 1947 and 1960, the plastics

share of the industry more than doubled. By 2020 expectations are

that plastics will account for over one-half of the industry.

Thece employment projections indicate a continued expansion

in rubber _._-_._p_a._t_ ....employment in _ew England at a rate in

keeping with the 15 percent imcrease recorded by the industry

between !_50 and 1960.
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SIC 31: Loather and Loather Products - The leather products

industry in Uew England has a larger share of the industry's

_ " c?"national output th_-uu does any o_her Hew England 2-amomt

manufacturing industry• This share has also been remarkably

stable, remaining at about 30 percent since 1947.

The TT .. ,'_ _,. -_:,e,IJ.nalana composition of the industry, as outlined

in the tr.blc below, closely parallels the industry's naomon,.l

composition. The Comin_nt componcnt of the industry for both

I'lo_v England and the nation is Footwear, Exco_,t F.ubloer (SIC 314).

_Jlo 31

......,,_sIY C01_OSITIOY7 1958

(percent distribution of value a,.c._,*:...._"_,

SIC Industry Component _ Ul_e ue • •

311

312

3
314

315
316

317

319

Leather Tanning and Finishing

Industrial Leather Belting and

Packing

Boot and Shoe Cut Stock and Findings

Footwcar_ except Rubber
Leather Gloves and Mittens

Lu_ga_c

Handb_o.gs and Other Personal Leather
Goods

Leather Goods, not E!scv_ere Classi-
fied

TOTAL PERCEUT

_ .0 14.5

0.$ 1.9

9.5 5.2
66.8 60.4

0.! 1.4

" •_ 5 .i

_.8 9.9

0.4 1.6

ioo.o

The resulting pro" ' _'_jectlo_ of national output crow at about

the samc rate _c population, _,"" _ _" -_ the high _,_ "_,._ I_ll_c.ln_ _._.cnc..ncy of the

industry upon the growth in footwcar demand. The introduction of

new synthetic shoe leathers (i.e. Corfam, etc.) mny result in a

d_ _ !_ioamn o Industry (SIC 311)._c_inc of the Leather Tanning and _'_" "

which accounts for about 15 percent of the industry's total

output.

EmDloymcnt in the Itow England leather industry has tuldergone

a small d<_cliun in the postwar period• This 6ccline has boon due



-20-

to productivity increases since, as previously noted, the

industry's share of national output has boon stable. The

emp!oymont projection implied by the value a_=.'ca and procuctivity

projections indicates a continued moderate decline in New Eng!andB

ompioymont in the industry as output per employee continues to

rise faster than the demand for loasher product<:°

SIC 33: Primary] '_, _a_s ....L.,.I....ry has been m=._tmls. - The Frimary me 4 l- _-_--_

omal., an,. '_ declining industry in the Yew England region. Dctvlecn

ccc!z_cu by 25 ._e_.'ccnt.1947 and i_..-6! employment " "_- _ _ ..

Expcction_ a_..,o theft this decline will continue in the projection

pc_.i _ _ ..... _uc.. unJ.i!.o the national industry wilich is dominated by iron

an_ stool, tho !_evr ._i_l ...._ indv.stry is concentrated in certain of

ti_o nonferrous eomponcnt:3. Uonforrous _o_im_ and Dra_vinc

(_IC 335) is cape ,_'_ •_ _i,_!ly important, accounting for over one-half

of the region's primary metal output. The _cicl_. _tructuro of the

inductry in _T •=.cn' England is indicated in the tabmc belo_7.

SIC 33

pcre,_n _, ..... rlbtl _lon valtlo

SI____C!ndustr_ Component _,.E. U.3

331

332

333

334

335

336

339

Stcc! Rolling and Finishing
Iron and Dtecl Fotmdrics

Primary L_onferrouc I._otal

Gccondary LTonfcrrou_ Natal

Ibnfcrrous Ro!!inc and Drc.v_inc
17onfcrrouo Poundric c

Primo.my !.Iota!s, not Elsev,%ero Classified

17.5 55.4

7.5 10.8

7°4

!.8 1.5

60.0 16.6

4. c, 4.5

3.9

TOTAL PERCEf;T I00.0 I00.0
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SIC 34: Fabricated _Ictals. - In 1960 the fabricated metals

•,_ _ _n_a!._- s totalindustry accountcc_ for abou% _ percent of No;: _ _ -''

omp!oymcnt. Estimates for 2020 indicate that the indu;_try will

show little change in its share of total New England employment.

ohm_ industry is projectedAt the national level, output for _ "_

to grow Ics_ rapidly than the economy as a whole. The New En_71and

industry, i_ turn, is projected to grow at a slightly lov,_cr rate

than the Us G. industry, as i,_ borne out by past historical

trends.

SIC 34

I.UDUGTRY gOHI-'CSITiON, 1o53

(percent distribution of value added)

SIC Industr.y _ ..... _,_ :'E U. _'

341 Hetal Containers !el 6.4

342 Cutlery, I{m_d Tools and Hardware 3_.4 13.7

-._iolno and Nonsloctric l._atl_b -." 7 4
344 Structural Nets! Products t3o2 28.5

345 Screw ilachine Products _n_'" -'_o±ts"- 16.9 8.9

3.$6 Llotal Gtampings 9.7 !!.9

347 Coati::_C_ Engraving and Allied Services 5.3 4.7
3<8 l'abricatod ','ire Products 4.3 5.i

349 Hisce!l_,:_sous Fabricated ._ietal Products !4.6 13.3

TOTAL PERCENT i00.0 i00.0

It can be soon that New England's industry specializes more

in light industry components such as Cutlery (SiC 342) and Screw

!lachine Products (SIC 345), while the national industry show_:

a greater concentra%ion in such categories as Structural Lists!

Products (SIC 344).
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SIC 35: .!_onoleetrics_l fiachinor_f.- The noncloctrical machinery

industry is an old and relatively stable industry in New England_

accounting for a significant share of the region's

manufactur{ng employment. The composition of the industry, as

sho_<_ below, is highly concentrated at the regional level in the

industrial machinery sectors (3!C's 354, 355, on_d 356).

Jl_ 35

II_L'USTRY COmPOSiTiON, 1958
(__ distribution of w._l_ added]

SIC •_ O.m......... _ .....Tn.Ous+r v ,< ,.,._._....... 4._ fT.E_____. U._.

35!

352

353

354

355

356

357

358

359

Engine_ and T'.u.'bin_s 10.5

Farm ilachin_ry and Equipment 0.3

Construction and _,linlno _.iacnin_ry 1.5

_letalworki:_c Iiachinery __._4 _

Special ±_u_t_y Liachincry !8. i

, c '_ "_l !4 5General I_ lu_trl ....._._achinery

Office_ Computing and Accounting L_'_ni_l_r_" ' .... _. 9

Zcrviec Industry Iiachincry _o0

_liscelianeous Nachinery .!

8.6

8.8

!6,6
qt-._0.6

10.8

15.6

7.8

7°4

7.7

i00. C !00.0

The _eoio._l components of the industry have not uzo.m

_ i.letal-equally. _o::'" exoz,_ple, Agricultural Haehincry ,,_CI 352),

vTezkmn_ Lt:_chinery (SIC _._r"_) a_zd Uervicc Industry 11achinery

(SIC 358) ha_ o._per_e_._ec absolute dcc!incs in value added,

whereas _ __'_- _ 'h-rbincs 35 _ and_*oi_u_ anu. ___ (SiC _) Hisccllaneous

f.[acl_incry (SIC 359) have e:d_ibitcd cubclautial crowth. The

cro'.vth of the ....." _.--r ..... _zn_..o components has varied _m_4 _--_, ........o on the

time period selected.

The continued 4_-._ ....... in the icve! of _,- _ nt_.,__lo}mc projected

for this industry secure its rank as a ma,ior om_oloyer in the _ ""

En31and region, although its first place position _"_ "



been yio!c _d to the rapidly oxpandinc electrical machinery

indus try.
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SIC 36" Electrical Nachinery.- Electrical Machinery is a

burceoning industry in both New England and the U.3. Projections

indicate that the Hew Encland industry as well as the national

industry will grow at nearly the same rate in the future_ i.e..

New England's share of the U.S. industry will remain approximate-

ly the same.

In terms of employment, Electrical ._achinery represented

the largest single manufactu_inc industry in l_e,vEngland in 1960,

accountinc for a little over 4 percent of _,_T_",England's total

em_i_yment. Over the projection period this share is expecteu

to rise by more than 25 percent, with the industry thus account-

ing for about __t- percent of total _ew England employment by 2020.

SIC

361

362

363
36_
365
366

367
369

:-_T.j _6

INDUSTRY C0_20S!TION, 1958
(percent distribution of value added)

Industry Component N.E. U.So

Electric Transmission and Distribution

Products 16.0 11.4

Electric Industrial Apparatus 4.0 12.7

Household Appliances 9.6 15.9

Lighting and Wirin_ Devices 15.9 10.4

Radio & T.V. Receiving Equipment 3.0 7.4

Communication Equipment 23.9 20.4

Electronic ComFonents

Electrical P_o_R..z_,___ not elsev_ere 27.5 21.q
Classified

TOTAL PERCENT I00.0 i00.0

O

The table shows that New England has a relatively higher

concentration in Electric Transmission Products (SIC 361) and

Lighting and Wiring Devices (SIC 364) than the national industry
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in which tile concentration is greater in Electrical Industrial

Apparatus (SIC 362), Household Appliances (SIC 363) and Radio

and Television Receiving Equipment (ZIC 365).

SIC 37: Transportation EquiPment. - The transportation

equipment industry in New England can be identified as primarily

a defense-oriented industry. As the table below indicates, over

90 percent of the value added in New England's SIC 37 is in air-

craft and shipbuilding. Motor vehicles, although very important

in the industry nationally, are of little sicnifieance in New

England.

SIC 37

IT::DUSTRY COHPOSITIOI[, 1958

(percent distribution of value added)

SIC Industr_ Component N.E.

371 Motor Vehicles and Equipment 6.2 44.2
372 Aircraft and Parts 68.2 45.3

373 Ship and Boat Boat _u1_c._n___ _ _ 24._ 7.0

374 Railroad Equipment - - 2.1

375 Elotorcycles and Bicycles 1.3 0.3

379 Nisce!laneous (Mobile Homes, etc.) i.I

TOTAL PERCENT I00.0 i00.0

In 1960 _[ew England's share of prime military contracts

was i0.i percent. Ue expect this share to decline gradually to

New England's projected population share of _.0 percent by the

year 2020. At the s_me time, defense spending ,_s a proportion

of G_ is also expected to decline relatively° The combination

of these two factors serves to dampen the projected rates of

increase in output and employment in the New England transporta-

tion equi_f, me,_zt industry relative to the pOstwar period.

@
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Each export industry, as a result of th_ loco, tion

_U •

quotient analysis, is classified as either _ro_ving, stable,

or declining. An industry i_ classified as _=o_inb if its

employment has been increasing. _ _ lGene_a_±y, an increase in an

industry's employment is accompauied by an increase in its

percent share of Hew England's total employment, although its

location quotient and share of national employment in the same

industry mi?ht be declining. In such a case, the _n_.u_'_ _-+_ry"ms"

g_owin c at a slo'ver rate in I[ew England than in the nation _s

a whole.

At the other extreme, an industry's employment might be

declining in LTew England and in the U,S. While its percent

share of the ssune industry in the nation has h_n increasing.

This would only indicate that the industry i_ <_c!ining less

rapidly in I[ev_"England.[ than in the nation as o, _':hole. An example

is the lea_hel and leather products ._i__._....t,_'_,,,'"'_,_±<._=_), v:hich

is classifies as declining.

,_b=e mndustrmes were defined as those which do not

ezhibit any clear trend either upward or c.ovn_war_. _uch

industries may show considerable fluctuations in employment, yet

no clearcut trend in either direction. Employment in the

ordnance an_ accessories industry (SIC 19) is an example.

i
Location quotient is the ratio of the " _.... employment in

__ ._vmenI:ew England to ÷_+_7 em_ t in New England over the ratio of

the industry's eml_lo.yment in the U,$, to %he total employment in

the U.,U, \_en this quotient exceeds unity the industry is

considered to be an "export" industry.
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_%. Gro_vi_<_7 Industries. -

SIC 30, rubber and plastics products e.?._:Ioyment has been

iilcre_in'_. _he relative importance, as mea,_ured by t2e location

quotient, h?_o been fairly stable at about 2.4, with no trend in

either dire 0rion. With roughly 65,000 employees, the industry

has approximately 2_- of I:ew _, __n_imnu employmei__t on its payrolls.

71early onc fifth of U.S. employees in the industry work in Uew

Encland.

SIC 36, electrical machinery" i_as e.xperienced a 50_ increase

in employment since 1950. The steadiness or o "__li_h_ decline of

the location quotient ii_dicates a similar rapid grov_th of the

industry throuchout the nation. [_'lleindustry's shsre of -Ti de _7

i]ngland employment ha_z been increasing and stood at over 4.O_ by

IS6O. ?hat year the re_ionai industry cmploye<i 2!%] of all

vlorkers in _he national industry.

_IC 38, professional, ,qcientific and control].inc Jnstr_m_en_c

photo,_]i'a_0]_.ical rlnd oi_Zical goods_ v.atches an( clocks, employed

about 50,000 persons in 1962. This employmcnt _vas rou{]hly 1.5/-

of total "_o',','EnIland employment and 14_J of total U.S. employmenz

in the industry. The relative concentration measured by the

location quotient is fairly constant at somewhat over 2.0

(measured o:_ia total employmezzt base.)

@

b. ,,,tabl_ Industries. -

}{anufacturing employment has no trend in either direction

v:hich is consistent among the four sources. The relative con-

ccntration is either constant or slightly declining, according
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to location quotients. As percent of both total New England

employment _u_d of U.S. manufacturing employment, New England

manufacturing employment is declining.

SIC 19, ordnance and accessories,' Employment in -_n61 was

almost double that in i_47. The relative importance of the

Nevr England industry has declined because of even more rapid

growth in the rest of the nation. The location quotient droDped

from 4.0 in 194-7 to 2.0 in 1961, with a low point of 1.2 in 1953.

The l_au_t_y's percent of New England emplo ....._nt has increased

since !947, but v.,as still "under i% by 1961. _ew England

employment in the In_ustry as a per cent of national e_p~oyment

in SIC 19 _ _ _ _-'_'in 1961_a_ declined from 55 _ Jn 194-7 to _,_

SIC .o6, ]0al?er and allied oroducts_ reached a _eak employment

in 1956 an::[ <ioclined somewhat between that year and 1962. The

location quotient has remained steady at 1.8 _on a total

• n remployment basis). The mn_<ustr_ 's share of I_ew _ngla_l_ _

employment has remained fairly steady at abou_ 2._)._,_wAile

its share of omp!oymen_ in the national industry has declined

from about _ _ in 1947 to 12% in 1961

SIC 34, fabricated metals, barely holds its own as an

_ in texport industry v,ith a minimum location quo __ent mos

instances. Its __ __ •__e of Ne_v Endland employment is roughly 3%

growing or declining, depending upon _hich source is consulted.

The LTew England industry's share of national industry employment

is declining and has been roughly 9.0% in recen_ years.

_ _ _, _ ectrical hss a_ employmentSIC 35 ma<.h_ner.v e._ceDt _ ...........,

of over 160,OOO. The location quotient has been fairly stable

at 1.7 since the early 1950's. The industry's share of Nev,
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England employment is about 4.0 _ an-_ has been declining over

the past decade. Tl_e New England i.<dustry'_ _.<are of employment

in the national industry is roughly i0_ and _• n,._,., been declining

gradually since 1947.

c. becliuing industries. -

[_IC 22, tex-_iles, has shc_m a substantial decline.

• - _ half of wllat it was twenty years agoEmp!oyme:_t ms _ou_hly one

_ -_- _ the do_m-Los0 of th_: decline occu__'ec, after 1950 Zince "958

t_ en _ beenward _-d ]'_as much more gradual than it was in the early

1950's. _<-'_-,=location quotient has declined but i_ still ouito

high at o,..<. The industry's share of New England employment ms

now 3_ and its share of the national indu;_try is 13g.

SIC a_,_ !esther" and._.Icather porducts, as note! earlier, is

a declining industry which is becoming relatively more concentra-

ted in .New England, since the regional _s,_o_,............ ,j ms not losing

.. ,_.L.maeemployment as _ .......=,_ as the nation_zi indust ..... The de _" _ in

considerably smaller than that in the textile _.._s....+_.-o_j.in

OrI_o2, there were approximately ii0,000 workers employed by the

t;ev, "_leather in_u_try roughly _ 0 _ of total _ , _r_glan_ employment

The regional industry employs nearly one third of all workers

in the _"_......ona_"_ industry and has a location quotien_ of about

4.7 on a total employment basis.

_ _, .... includes jewelry and silverware anaSIC J9, m__,c_.L__aneo_,:,, ...........

,_, ,_I.Y _ncL notlo] .... Emy]oyment in the _ _Inclu_,_ry divisiolcostu_..e -._/i,[f_.7 .... _____ _ " _"

has declined steadi].y since 1947. There wasa slight increase

between 1959 and 1962. The " "mn¢_st_y employs about 2.0% of all

L_ew England workers and 16% of all those in the national industr&
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Can a firm or region's utilization of technology be

measured? Economic studies which attempt to translate expected

expansion of industrial output into expected employment levels

depend upon productivity assessments as the linking quantity.

The common measure of productivity is value added per employee or

man-hour or some relative of these figures. To make these

productivity assessments require some understanding of the

industry of interest. That is to s_y, what is contributing to

realization of the present level of worker productivity? What,

then, are the factors which appear likely to change?

Initially one is tempted to searoh technological changes

for the principal reasons for productivity changes. This

connection is simply not direct nor clear_ut, especially in the

short term. Even when the definition of technology is expanded

to include improved management techniques as well as new processes

or new products, there remains no direct relationship. Labor

skills, special market considerations and other factors may

affect apparent productivity. In fact when a technological

advance creates a new product, it is highly unlikely that the

first productivity figures will be the best achieved during the

life of the product - modifications of process and economics of

scale as demands grow are among influences on productivity

figures of new products, and old.

Even if technological influences could be separated from

all others, it is imposs_bie to construct individually meaningful
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measures. How do available figures differentiate firms which

employ modern equipment inefficiently from those which use

somewhat obsolete equipment very efficiently. So-called

"typical I_ balance sheets and income statements are available

from trade associations or magazines to describe generally firms

of various sizes in their industries. While it may seem

reasonable to compute value-added per-unit of capital employed,

labor productivity or other figures, these only become somewhat

reasonable in a case-by-case analysis in which product mixes,

overtime rates and other factors are considered. A furniture

firm may recognize more modern production techniques but they

may be incompatible with its product line of very fine furniture.

Therefore, technological measures only begin to have

significance in combination with qualitative factors. This is

recognized by economic projections which wisely do not attempt

to step beyond gross assessments of industry productivity

movements as more than results of many inter-related influences,

including technology: _Productivity varies with industry with

the amount of investment, past and present; _th the adaptivenes_

of management; with native ability, training, and cooperative

i
spirit of workers. _-

The foregoing discussion overlooks an important point. In

addressing itself to measuring present technological utilization

ISeymour E. Harris, Th__eeEconomics of New England, Harvard

University Pr_ss_ Camhridge,_1952, p. 154.
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it neglects consideration of a rate or efficiency measure of

technology utilization. That is the amount used divided by the

amount theoretically available. But this leads to further

c_mplications fer it assumes that the technology available at

any instant rf time is fully identified. On the contrary it seems

impossible that this could be the case by the very nature of

technology transfer. Professor Rosenbloom states it this way,

"Analogy underlies all inductive reasoning. It implies the

identification of structural or functional identities in

otherwise dissimilar situations or things. ''2 That is, no direct

link between knowledge and application in one and that ef

another ,r the same exist.

It is even difficult to quantify the extent to which a

firm or industry is attempting to identify the application/

knowledge links. Some general indication was given by Table 6

in the previous section, but this says nothing about the extent

to which firms _r industries rely on trade associations or

suppliers of raw material or suppliers of productive equipment

for technical support and ideas. 3

2R. S. Rosenbloom, TechnoloKy Transfer - Process and Policy

National r!aning Association, Special Report #62, 1965, p. !l.

3Informal discussions were held with various members of the

faculty _f the Harvard Business School, Arthur D. Little, Inc.,

and the Federal Reserve Bank of Boston. All emphasized that

thoughts on technology must step beyond simple productivity

measures. While several quantitative measures were suggested,

none suggested that a very accurate nor meaningful picture c@uld

be drawn by them.
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Can technology seeking companies within industries be

identified? Grossly perhaps they could, but the results would

have little significance. The comparison must consider what

applications have been identitied, how widespread the knowledge

is within an indaatry and the motivation or lack of it to

incorporate new technology into a firm's or industry's operation.

Despite the foregoing qualifications that must be applied

to any attempt to measure the needs and the potential for

technology utilization, we have made an ambitious effort to

identify these needs as specifically as possible within New

England. This effort is described below.

I.B. Detailed Analysis of New England Industry

Tl_e goal of the analysis was to be able to describe New

England industries in terms of various factors that might reflect

the industries' propensity for technology utilization in general

and specifically for various modes of transfer. The

characteristics that we have gathered data on are as follows:

I. T_chnolog_cal Characteristics

A. R_lative Importance of R&D Effort in Company

I. Number of t_chno]ogJsts employed

2. Ratio ef technologists to total employment

B. Fields of Investigation or Interest

C. Depth of Investigation or Interest

(Basic or applied research, development, product

imporvement, production engineering)



II.

III.

D. Information Gathering Methods

Corporate Characteristics

A_

B.

C.

D.

Principal Line of Business

Diversity of Product Lines

E@
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Diversity Of Products Within Lines

Operational Flexibility (job shop, production line,

hybrid)

Per cent Sales to Government

Industry Trends and Characteristics

@

I.Bol Data on Technological and Corporate Characteristics

T_ basic sources of information were utilized in obtaining

information en these characteristics with the exception of

categcry III. The first source used was the Dun and Bradstreet

Marketing Service Company which supplied individual firm

information on size of employment, four digit standard industrial

classifications both _rimary and secondary, as well as information

on net sales and net worth. The second source of data came from

the 51OO questionnaires (see Appendix A, exhibit i) that were

mailed to companies and plants throughout New England. These

questionnaires supplied the remaining information to us.

Actually two sets of data have been analyzed separately and

togethen Some 2600 plants (or 11.1%) were drawn from the 23,417

units tabulated in this area by Dun and Bradstreet Marketing

Service. This sample represents 10.3 of the total industrial
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population of New England as defined by the SIC codes listed in

Table 7.

The reporting units* to be sampled were drawn on a propor_

tionate basic so that each four digit standard industrial

classification was represented in the samrle in the same

proportion that it exists in the New England region. Within

each four digit category, the firms selected for the sample were

drawn randomly.

A second set of some 2500 questionnaires was mailed to firms

within 150 four digit SIC codes. These codes were selected on

the basis of our belief that they represented those segments of

New England industry which have the greatest immediate potential

for participating in, and deriving benefits from, the NASA

Technology Uti3ization Program. Again, our sample was a

proportionate random one which, when combined with the overlaping

four digit SIC code firms of the first sample, resulted in a

sample size of 30% of the population in each of the 150 categories

selected. The response from these 150 categories has been 11.7%

*The following discussion will use the terms reporting units,

plants, firms and companies synonymously although a distinction

exists between so,of them. The Census data obtained from
U. S. County Busine_ Patterns reports actual±y refers to

reporting units in a_gion. These are defined as a plant

location that may comprise theentire company's operations or may

be one of many locations_ Each location is treated as a report-

unit. In actual fact the_ean employee size of the reporting

units in New England is le_s than 57 reflecting the small size of

the majority of plants. Consequently, more often than not, the

reporting unit represents a _ompany.

\
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of the 30% sample or 2.0% of the total population.

A comparison of the response rates of these two samples is

shown in Table 8. The hypothesis in selecting the 150 SIC

categories for intensive sampling was that these product groups

would be most responsive to the Technology Utilization program

and would have the most to gain from it. We expected that this

postulated interest would be demonstrated by a higher resp@nse

rate to the cuestionnaries sent to them. In all respects but one

the material sent to the "select" group of four digit SICs was

identical to that which was mailed to the proportionate sample of

industrial SICs in New _ngland (some 370 four digit classifica-

tions are represented in the total groups). The one difference

was the color of the paper that the questionnaire was printed on---

_ite for the proportionate 10% sample and blue for the selected

sample. Consequently, we would expect the response rates to be

equal if there were no difference in interest between the two

groups and to be significantly different if there were.

Examination of Table 8 reveals that in aggregate there was

little difference in response rates between the two groups. An

overall response of 10% was recorded for the proportionate sample

and a slightly higher L1.7% rate for theselected SIC groups.

However, th_s difference is not statistically significant--on

the basis of statistical infer'ence, the difference observed could

could easily occur even if the underlying facto1"s which cause a
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response were identical in both samples. Although no meaningful

difference _ay be exhibited between the two samples' response-

rates in aggregate, several significant differences may be noted

in individual industry groups.

For example, SIC code 22xx, which represents Textile Mill

Products, had a much higher response rate from the proportionate

sample than was forthcoming from the 2 four digit SIC categories

selected for intensive sample coverage° These categories were

2231--"broad woven fabric mills--wool" and 2211--"narrow fabrics

and other small wares mills." The implication is that the

categories chosen had less interest than the other elements in

the industry. In fact, a check of the returns revealed responses

in all 3 digit categories and in 40% of the 4 digit categories.

In another example, SIC code 26xx, Paper and Allied Products_

the reverse was true. The selected sample, concentrated in

2621--"Paper Mills" had a response rate of 18.2% of the sample

whereas the response rate from the proportionate sample was 12.3_.

These latter responses were concentrated in only two 3 digit

categories 264x and 265x although one response occurred in 2641--.

"paper coating and glazing" representing an unexpected interest

in technology. The strong showing of selected SIC 2621 verifies

its inclusion in the 150 high potential product categories.

The SIC category 29_--Petroleum Refining and Related

Industries--shows a marked contrast between the two samples.

The magnitude is p_-obably the result of the small size of the
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population involved but analysis does indicate an area of interest

uther than the one postulated. The selected _ digit category was 2911

-_'petroleum refining _, and only one response was elicited from the re.-

porting units in the region. Interestingly enough the other two re-

sponses that occurred frcm the proportionate sample came from category

2951 - _'paving mixtures and blocks,,' again demonstrating an unexpected

area &f interest. On the other hand, no response was forthcoming from

SIC 2992--V'lubricating oils and greases" although this category was

_ne of the 150 selected.

Inasmuch as one ef the industrial participants in the Technology

Utilization program is a greeting card manufacturer, this category,SIC

2771, was included for intensive sampling. No response was forthcom-

ing, although the proportionate sample response indicated interest

_ver broad areas of the industry (P_in ....g, Publ_o_n_ _ and ^_A__

Industries.) The response was, however,below average.

An analysis of the response rate from each industry in comparison

t_ the average response rate for the sample revealed some rather inter-

esting facts, some of which have been alluded to in the preceding

discussion. An example is the broad interest _n Textile Mill Products

(SIC 22XX). This seems to represent a declining industry fighting to

survive through long over due technological improvement. Our contacts_

with Lowell Research Institute, which is dealing with this industry's

problems, seem to bear out the survey results. To wit -- textile man-

agement is waking to the imminent danger of extinction and is eager to

try to work with resources of technology. The high response of the

paper mills in SIC 26XX, nearly double the average, reflects a good

prospect for the utilization of the NASA resource in this
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activity. An analysis ofthis category's characteristics in

Exhibit I of Appendix F reveals an average employee size of

mearly 1300, an average number of technologists employed of 19

• I

and an average techno!oglst/employee ratio of 17.9%. There is

nearly an equal reliance on the various modes of obtaining

externally derived technological knowledge. The reporting units

responding appears to be evenly divided into two groups. Those

that maintain broad product lines and those that are narrow

gauge productwise.

Although respcnscs in 28xx--Chemicals and Allied Products--

occurred in 6 out of the _ three digit categories, the highest

response came in two principal areas: 2821--"piastic materials,

synthetic resins and nonvulcanizable elastomers"--and 2851_

"paints_ varnishes, lacquers, and enamels." These two categories

contributed i_ of the 2_ responses realized in the selected

sample. A study of Exhibit I reveals for SIC 2821, a high

average technologist/employee (T/E) ratio of 22.1%, a strong

reliance on company libraries for information, and a tendency

t_'ard narrow product lines. Twenty-five percent of the firms

reporting were dissatis2ied with their sources of technical

information.

SIC category, 2851, while having fewer average technologists

o_than the firms in _o21, 4 versus lO, had a higher T/E ratio of

31% and over eighty percent of the firms were engaged at least

part of the time in job shop activities as contrasted to
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continuous production processes. Nearly 30% of the companies

were dissatisfied with their informaticn sources.

The Leather and Leather Products (SIC 31XX) group was

noticeable by its considerably below average response rate in

both samples. In absolute numbers the greatest responses occurred

in SICs 3111 and 3141, each with 6 replies. Actually SIC 3111

'_tanning and finishing" has the highest T/E ratio of the group,

some 11%. This ratia rapidly falls off to practically zero with

the other reporting units. A check of the total group in Exhibit

IV indicates that the T/E ratio is less than 5% while the number

of technologists average two. The firms interviewed in this

group expressed varying degrees of interest in the formation and

utilization of an RDC. The most technically advanced in terms of

technologist employment and T/E rati_ was interested in the

scientific and technica_ information available. The other firms

were more interested in product develcpment and management science

workshops. Financing appeared to be a problem. This is probably

endemic with industries known to be declining. Loan officers are

chary of placing money in what _everyone _' considers to be a dying

industry. It is hypothesized that the weak response from this

industry is a reflection of the ccmparative lack of technical

sophistication. Once the resource was described by our interviewers

to the top management of those firms, they became interested in

participating, at least on some scale.
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Like the textile industry in New England, the Primary Metals

Industries (SIC 33xx) are declining regianally. The considerably

above average response appears to reflect these industries' new

awareness that they are engaged in a fight for survival. Five

interviews were made in this general category and in general bore

out the facts that the primary metals industries need assistance.

Unfortunately, from an ease tf technology transfer standpoint,

this group tends to exhibit very low T/E ratios, less than 3%,

and predominately derive their _nformation from miscellaneous

sources such as vendors, customers and suppliers (see Exhibit IV

for statistical data on the entire _3xx group. The 4 digit

summaries of Exhibit I are not too useful here.)

Finally SIC 38xx--Professional, Scientific and Controlling

Instruments-,provide the greatest response of all, approximately

double the average response for New England industry--both

selected and proportionate. Interestingly. _he primary group

may be divided into two distinct groups• SICs 3811, 3821, and

3831 all have high T/E ratios (45%, 29%, and 16%, respectively),

and a high percent of their net sales to government (again 37.5%,

32.9%, and 22.5%, respectively). These groups comprise the no_--

surgical instruments manufacturers. The other portion of the

group responding were the surgical instrument and photographic

equipment manufacturers, namely SICs 3941, 3842, 3843, and 3861.

These groups had T/E ratios ne_ the 2_ l_vel _a]es to government

ranging from 0 to 7 <_
_ Jl' •
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The statistics described above have been derived in the

following manner and the detailed analysis may be found in

Appendix F, The variables that have been included in the

analysis are the average number and range of employees, the

average and range of the technologist to employee ratio.

information on the type of sources used by the firms for

!

acquiring technological information is listed by percent. The

extent of product diversification has been imputed by observing

the number of secondary SIC codes and their dispersion i.e.,

whether additional classifications ere within the primary

industry (2 digit code) or extend to other 2 digit codes. In

the former case, a firm is considered to have a broad product

base; in the latter case, the firm is considered to have a broad

range within product lines. In some in_tances, a firm may have

both broad interindustry and intrainduszry product lines. This

is coded in the exhibits under 3. A reporting unit not displaying

any of these characteristics was listed u_der 4 with the

implication that its product interests tend to be narrow.

Process flexibility is shown in the exhibits where 1

represents a company that is dominently involved in job shop

activities_ The figure 2 heads the column that corresponds to

the percentage of firms engaged in continuous production or

processes. The hybrid circumstance is listed under 3.

A column is included _bat illustrates the percentage of net

sales under government contract. Although subject to
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interpretation, e.g., do second or third tier subcontractors

consider their sales to a prime government contractor to fall

in this category? Interviews with respondants indicates that

most of the response to this question was interpreted as direct

sales to the government.

The last bit of data included in the exhibits in Appendix F

is the percent of respondants indicating satisfaction with their

present sources of technical information.

Table 9 lists the technical fields of interest in each of

the 150 selected SIC categories. To develop the table each

incidence of interest was cumulated under the major heading and

the total number of indications in each SIC category was then

divided into the s_ml in each field. This resulted in the

percent of interest in each major field. The fields with the

highest percent of interest were then listed in descending order°

The nearly universal interest in 120 "Industrial Frocesses"

demonstrates a need for providing this type of information at

the RDC operating level through such devices as standard interest

profiles. For the management of the Technology Utillzatien

program, it serves to focus attention on a prime area for

acquisition activities.

Exhibit I of Appendix F deals with the statistics on the

characteristics described above as they relate to the 150

individual SIC categories selected for high potential participa-

tion in the Technology Utilization program. As would be expected



Table 9

Fields of Interest

R_iked in Order of Importance

SIC

Code

ist

Rank (%)
2nd 3rd 4th
Rank (%) Rank (%) Rank (%)

5th
Rank

1951

2086 7o 60.0 15o 20.0 160 20,0

2231 7o 45.5 150 18.2 60 18,2 90 9.1 120 9,0

2241 17o 38.4 100 15.4 120 7.6 150 7_6 70 7.6
2311

2394

2421 i70 26.8 150 19.9 70 19.9 90 6.6 ],CO 6.6

2431 120 18.2 170 18.2 180 18,2 70 9,0 I00 9.0
2441 170 hO.O 150 20.0 70 20,0 i00 I0,0 120 iO.0

2499 170 36.4 120 18.2 60 9.0 70 9.0 150 9.0
2512 170 I00_0

2621 170 37.8 180 18,6 70 12.6 60 6.2 30 6.2
2771

2821 180 25.0 170 15.0 120 15,0 60 15.0 70 I0.0

283& 60 49,8 50 16.6 100 16.6 180 16.6
2841 160 60.0 70 20.0 60 20.0

2842 60 66.6 170 33,3

2851 170 37.2 180 24.8 60 12.6 70 12.6 160 6.3
2911 180 100.0

2992

3069 150 2_0 180 24.0 170 16.0 120 8.0 160 8.0

30'79 i_0 20,7 120 16,9 150 14.3 170 !0,4 i00 7,8

3111 lOO 18.2 120 18,2 150 18.2 170 18,2 90 9.0

3131 180 30.0 170 20.0 150 I0.0 i00 i0.0 70 i0.0

3141 70 42.6 i$0 28.4 150 I_. 2 170 14.2
3251 170 i00, 0

3264

3272 170 42.6 .50 14.2 70 14.2 150 14.2 180 14.2

3291 150 40.0 130 20.0 20 I0.0 70 IO.0 170 I0.0
3313
3341 120 60.0 160 hO.O

3357 160 50.0 140 25.0 llO 25.0
3361 120 66,4 150 16.6 160 16.6

3362 12,0 28.4 160 28.4 150 li.2 60 _ _I_,L 400 1A.2
3391 120 20.0 l&O 20.0 150 2J.O 160 20,O 170 20.0

3423 120 32,9 3..50 18.8 160 !h,h I00 9.6 70 4.9

3429 120 hO.O 150 30.0 30 i0.0 70 i0.0 130 i0.0
3441 120 40o9 70 20.0 150 20.0 160 20.0

3442 I00 40.0 70 20.0 120 20.0 150 20,0
3449

3451 120 30_6 150 20.4 1AO 14.0 i00 10.5 90 7.0

3452 150 20.8 340 15.6 120 15.6 i00 15.6 90 15.6
3461 120 25.9 70 18.5 150 ll.1 160 ll.1 90 ll.1

3471 120 22.5 60 15.0 70 12.5 150 7.8 160 7.8

3479 120 30,0 170 30.0 130 i0.O 140 I0.O 180 IO.0



Fields of Interest
Rankedin Order of Importance

(Continued)

SIC 1st 2nd 3rd 4th 5th
Code Rank (_) _{ank (%) Rank (%) Rank (%) Rank (%)

3481 120 30.0 160 15.4 lO0 11.5 90 9,2 140 9.2
3494
3499 I00 25.0 120 25.0 150 25.0 70 l_iI,5 170 12.5
3511
3519
3522
3531
3532

3533

3534

3535

3536

3537 70 _ _3 150 33.3 230 33.3

3541 120 22._ 150 22.8 160 22.8 230 15.4 170 7.7
3542 150 50.0 140 20.0 120 20.0 180 i0.0

_44 120 39,0 150 24,9 160 9,4 230 4,7 i00 3,1

3545 120 49_6 150 24.8 140 6,2 i00 6.2 90 6.2
3548

3551 120 35.5 150 35.5 160 7.2 170 7.2 180 7.2

3552 170 37,5 153 25.0 140 12.5 ii0 12.5 60 12.5
3553

3554 i00 40_0 40 20,0 150 20,0 170 20,0
3555 180 60.0 170 20,0 60 20°0
o Q
_55. 150 15,c 2?0 15o6 180 10,4 120 L0,4 I00 10,4
3561 150 33.2 160 16.6 120 16.6 I00 _o.o__ 30 16.6
3562 30 25.0 140 25.0 150 25.0 160 _

3564 230 40.0 I_0 20.0 120 20.0 70 20.0
3565

3566 I00 40,0 120 20,0 150 20,0 140 2:%,0
3567 180 20.0 120 20,0 230 20,0 !40 _0.0 160 20.0

3569 140 42,6 15) 28,6 180 1.4,3 i60 "J _
3571

3572

3576 i0o 40.0 14o 20.0 150 20.0 90 _o.o

3579 90 60.0 14o 20.0 400 2o_o
3581

3582

3585 120 30.0 9'J iO_C 70 i0.0 i60 i0.0 230 i0.0
3586

3589 120 60°0 160 20.0 170 i0.0 150 I0.0

3591 120 28_1 150 17.2 70 12.5 190 4.7 170 3.1
3599

3611 90 33.2 lOD 33°2 IAO 16.6 120 8_3 ii0 8.3
3612 i00 80.0 120 20°0

3613 i00 f_O,0 120 20.0 140 20,0 180 IO, 0 Ii0 I0.0
3619
3621



Fields of Interest
Ranked in Order of Importance

(Continued)

SIC
Code

3622
3623
3624
3629

3631

3632

3633
363h

3635

3636

3639

3641

3642

3643

3644
3651

3652

3661

3662

3671

3672

3673

3679

3691

3692

3693

3694

3699
3711

3712

3713

371h

3715

3721

3722

3723

3729

3731

3732

3741

3742

3751

3791

3799

ist 2nd 3rd 4th 5th

R_k (_) Rank (%) Rank (%) Rank (%) Rank (%)

I00 36.0 120 27.0 140 27.0 150 9.0

60 20.0 90 20.0 70 20.0 30 20°0 160 20.0

120 66_6 103 33.3

100 19.8 120 19.8 160 13.2 180 13.2 90 13.2

90 57.2 leo 20.8 230 lO.h 140 5.2 170 5.2

90 3N,: l'?O 150 140 !2.,5 l?O LO.O 230 7.5
70 60.0 30 40.0

90 20.0 f:0 20.0 140 20.0 lOO 20.0 150 20.0

90 17.._ I_0 14.0 I00 10.5 120 10.5 130 7.0

120 33.3 150 33.3 Ii0 ii.i 70 ±I.i 180 ii.i

120 37.5 l(_ 12.5 140 12.5 !0 12.5 30 12.5



Fields of Interest
Rankedin Order of Importance

(Continued)

SIC
Code

1st
Rank

2nd 3rd &th
Rank (%) Rmmk (%) Rank

5th
Rank

3811 1AO 35• 5 120 1A.2 160 14.2 130 7.2 1CO 7.2
3821 i_0 35.0 90 i0.5 130 7.0 ii0 7.0 i00 7.0
3822
3831 i_0 60.0 130 20.0 230 20.0
38_i 120 _0.0 I_0 20.0 130 20.0 150 20.0
38_2 180 33.2 70 16.6 170 16.6 150 8.3 BOO 8.3
38A3 160 _0.0 170 20.0 90 20.0 60 20.0
3851
3861 130 50.0 60 50°0
3871
3911 120 50.0 150 15.0 90 15.0 170 I0.0 60 5.0
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there is considerable variance between SIC categories on the

different characteristics sampled. Themajor drawback to this

analysis is the small number of responses that occur in many of

the categories. The low number prevents making statistical

inferences with any degree of confidence on many of the categor-

ies sampled. To overcome the disadvantage of the loss of

statistical significance in estimating the parameters of the

variables in each four digit SIC category, we have aggregated

the data on a two digit basis. The results ofthis analysis are

displayed in Exhibit II. The information loss resulting from

the aggregation is also significant as th_ four digit code may

be thought of as essentially a product group, whereas the two

digit code tends to reflect an industry.

For comparative purposes we have analyzed the same two

digit categories using the proportionate, random sample of 10%

of the entire New England industrial population. The results are

shown in Exhibit III.

The first three analyses are defensible from a statistical

sampling standpoint. All were obtained using samples of the

individual four digit classifications that were in the same

proportion as the total population in the categorywas to the

total industrial population in New England. Inferences drawn

about comparative response rates have a statistically sound

basis. On the other hand, a large part of our analysis of New

England industry is not necessarily concerned with
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interclassification comparisons, but rather with the effect of

the firms' various technology or corporate characteristics on the

Technology Utilization program. In this case the major concern

of the analysis is with the total information available on

reporting units in the area regardless of their particular SIC

code. To this end, we have made several analyses using all the

combined information available. The first of these, in Exhibit

IV, illustrates the effect of combining all information on an

aggregated two digit SIC code basis. For interest, this exhibit

may be compared to Exhibits II and III described previously°

For interests sake, the basic data has been further analyzed

in the following ways not previously discussed.

Exhibit Ntumb er

V

VI

VII

VIII

IX

X

XI

XII

XIll

XIV

Methods of Sorting

Eight categories--described in

section 1.2.2 below.

Eleven cells _ased on Technologist/'

Employee Ratio

Twenty cells based in Technologist/

Employee Ratio

Information sources

Product Diversification

Process Flexibility

% Government sales (ll cells)

Four digit SIC-reporting units

interviewed

Eight Categories-reporting _uits
interviewed

Total sample - no sorting
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I_B.2 Determining the Specific Needs for Technology

in New England

Prior t._ making the detailed analysis of New England

industry, we developed a hypothesis to test. This hypothesis was

structured in the form of a decision _ree that resulted in eight

categories of firms that would have different needs for technology

and therefore might need different kinds of service from a regional

dissemination center in order to satisfy the postulated diverse

needs. The criteria for generating these eight categories of firms

is as follows:

l) Does the firm _ technologists?

Our questionnaire implicitly defined technologists

by asking this question, '_How many technologists

(employees with college degrees, or equivalent, in

engineering or the sciences) do you e:r_p!oy in the

following areas :

Basic or Applied Research?

Product Improvement?

Development Engineering?

Production Engineering?

Other?"

2) Doe_____ssth___eefir_. hav_____IO__OOo__rrmore employees?

Given technologist employment, the foilo_ing questions were asked:

3) Does the firm _e i__nnbasic or applied research?

4) I__fno___tresearch, does the firm en_a_e in .product
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i3::provement or development engineering activities?

5) None of the above

These criteria result in the following structure and end

categories.

Company Description

Large with Research

__ _- ..... Large with Product

Technologists _J_/ Development

__ _'_--- -- Large wit h No Product

( _/_ Development

- _ / omall with Product

NO _ _../ Development

Technologi_._

- " Small with No Product

Development

(3(3 _
7" _ _' Large with No

Technologists

Q_2_oO_0 ' Small with No

_'eee Technologist s

Figure I.B. - I

The reasoning for this breakdown are self-evident when you

consider the technological resources available through the NASA

Technology Utilization program. Obviously v&ether or not

technologists are on the payroll will influence a company's

motivation f_r, and utilization of, externally derived knowledge.

This is not to say that the absence of technologists negates the

possibility of the firm's participation in the program. The
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nature of such participation is certainly affected. The question

of size of the participating company is important because of the

very different nature of the modus operandi of the management of

different sized firms. Shorter communication lines, faster

decision-making, and a higher degree of entrepreneuriaiship

tend to be an inverse function of the size of the company.

Obviously all these factors may have an impact cn a firm's use

of externally derived technology.

Lastly, the nature of the tech_.o!ogical activities being

engaged in a firm _ere postulated to affect the needs of the

company for precise utilizatien and "purchasing _' of the resources.

Given this hypothesis, we structured our data gathering and

analysis in such a way to verify, modify or reject the postulate.

As mentioned above, the data accumulated via the questionnaire

contained all the information necessary for categorizing responding

firms according to the hypothetical structure described. To provide

a means for testing the hypothesis, we interviewed 95 firms in the

region. These firms were selected to be representative of the

principal industrial classifications in New England as well as for

covering the eight catsgories involved in the hypothesis. The

actual selection of the individual companies was essentially

random except for their geographic distribution, which we tried to

make proportionate to the concentrations existi_ig in New England,
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A team of 13 interviewers were trained and sent into the

field to meet with top executives in the selected companies. An

interviewer's list of questions was prepared based on the

following strategy (see Appendix A, Exhibit _). First, the

interviewer attempted to get the executive to define how he uses

technology in his business and what his company's needs for

technology were. Next, the interviewer explained the techno-

logical resources of NASA and the typical RDC in conceptual

terms, attempting to avoid references to specific service

packages. Then, having gotten the executive to describe his

needs and having explained a resource that potentially could

satisfy some of these needs, the interviewer asks how could the

executive's company best utilize this resource. From this point

the interview was extended into specific areas and issues

relating to technology transfer, services, and possible problems

that a manager might foresee in a relationship with an RDC.

In Appendix A, Exhibit V identifies the SIC categories of

firms interviewed, the number of firms interviewed in each

category, and a description of the category. Exhibit XII, of

Appendix F, provides statistics on the characteristics described

in section I.B.1 with the data summarized by 4 digit SIC code.

In Exhibit XIII the sameinformation is sorted into the eight

categories hypothesi_ed earlier in this section. These statistics

provide the basis for comparative analysis to the larger sample

of New England firms upon which extensive data has been collected.



For example, Exhibit V contains statistics on all th_ firms

surveyed and divided into the eight basic categories.

The results of the interviews are s_mmarized as follows in

terms of the hypothetical structure. The structure appears to

collapse from eight to five or possibly six distinctive categories

of firms with different needs for technology.

The large (lO0 or more employees) firms engaged in basic

and applied research are interested in utilizing the NASAresource

for state of the art research, for insurance against missing

some obscure work done in the government or overseas, for

obtaining government material in a reasonable length of time,

and the possibility of discovering some interdisciplinary transfe_

from a field not normally reviewed. Some large research and

development oriented firms regard the regional dissemination

centers as potential intruments in the dispersion of innovations

and research created in-house. These organizations thereby

provide the input side to user-producer conferences. Speed of

operations does not appear critical to the typical large firm

with or without technical capability.

Small firms (under lO0 employees) engaged in basic or

applied research create a different situation than that which

_as observed in the larger firm. This type of firm appears to

require the same kind of technology in terms of sophistication

as does the larger firm. The principal difference is that it

needs it faster to meet its shorter planning horrizon and contract
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proposal deadlines. Two day to one week turn around times are

required in this environment. There is probably less concern with

continuing cognizance in an area than there is with the larger

R & D firm. Agaih, _his is a function of the short planning

horizon. Diversification is a problem that may promote the

requiremenZ for longer term committments to an RDC. To broaden

the typically narrow t_chnical and product base, these firms would

be exc_llent output sinks in a user-producer conference.

Large fi_ms with or without product improvement or

development engineers appear to fit together. Although perhaps

not as technically sophisticated as the, category of firm's discussed

above, these oompanies have competent engJneers engaged in creative

a[_plication work. In some instances knowledge of a research nature

xiould bc approp_-iate an an ongoing basis. Innovations for product

and process improvement are desirable to maintain large production.

a major difference between the large and small no:_-research,

technical firms is the emphasis in the smail, fi_'m toward job shop

work while the tendency in the largest plant is toward continuous

production, _ffect of this on technology transfer is rather serious.

There is built in inertia in the case of production lines.

Typically, continuous process production invo!ws higher capital

investment, sp_.ciai purpose m,:ic]_ines and a natural tendency to

resist change, which could only raise costs and lo_,._erp:'oduction in

the short run, In contrast, the job shop is organized to cope with

change
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through the use of general purpose machines, high in-process

inventory and highly flexible conveying equipment e.g., fork

lift trucks versus a conveyer belt in a c,ntinuous product setup.

Indications are that the management of this type of firm is

interested in management science techniques and workshops.

Small firms utilizing technologists but not engaged in

research, present a somewhat different problem than the similar

large firm. The principal differences appear to be speed of

response to demands on the system, a more entrepreneurial

management, a tendency toward job shop operations, and a

technologist/employee ratio that averages 25%,over four times as

large as that exhibited by the large firms in the same category.

These factors make for a much more exciting environment and one

in which innovations are more likely to be developed and

implemented. The average technical sophistication of the

company is deeper than their larger brother and their require--

ments for technology are correspondingly more demanding.

The final category defined by our interviews involves the

firms that do not. e_ploy any technologists. The possibility

suggests itself that we should divide these firms into large and

small. Although their needs are vertua]_y identical, indications

are that dealing k_th the two groups would be quite different.

The larger firms tend to see no need for technological inputs to

their system. Some have expressed interest in management science

workshops. The general tendency is resistance.
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The smaller firms reacted two ways. One, management felt

it was too small, too poor, too busy to bother with the

technology resource. Others could see the value but lacked the

staff to interpret and implement material relevant to their

problem--they were interested. Surprisingly, to the project

team, more of the small companies interviewed were actively

interested than were not. This group was also interested in

management science workshops although not to the same extent

that the larger firms were.
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DIO-_EI_IC &L APPLICATIOI_T_

The s_pproach to determining the feasibility and value of an

RDC's services to the research hospitals in the region has been

based on the fci!owinc rationale. During visits to the RDCs at

Wayn_ [State, Indiana _ond Pittsburgh the question was asked:

_lat success have you _chieved in servicing hospitals and medical

reseo_rchers? The mn._wer was--very little success. Presentations

w_ere they werc directed to medical profession_l groups, were

warmly received but nouhlng had come of the efforts in terms of

contr-_.ctu?_l relatious_._ips with medical resec.reh groups. The

next question woos: VS_y d_id you fail? Thc answcr was -- wc are

not really cure what the problem is. Consequently, in opproach-

ing the problem in Ncw England it was felt that it was important

to develop _n underst_nding cf v/hat thc inhibiting forces were

to bio-mcdic_l applications s_nd to the use of externally derived

knowledge by mcdic_l group_.

It has been on this bas_s Zhen thmt the problem has been

attacked. The initiml concern has %con in s ttempting to

identify he.triers to thc uzc of an RDC's resourccs, inasmuch

as Itttle wms apparently knov_n about these barriers an empirical

approach has bcon taken by attempting to introduce externally

derived knowlcdgc into a medical rcscarch group and observing

the effccts of this action.

Seven medical information rctricval qucstions were sent in

by the Rc_:_J_rch Staff Coordinator __ the Boston University

Ncdieal School. First, m hand search on each qucstion w_s

pcrformod, using thc Aerospace Idediclnc and Biology Continuing
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_ibliogr_phy (UA3A Dr-7Oll series.) Second, machine retrieval

questions were formulated and used as test questions during the

comp_.tor retriew'_l production testing stage. It should be noted

that the searches were performed at I_RAC and that only the

abstract:c required were then obtained from ARAC. The results of

both oc_'c?_s._.... were sent to the respective _toctors for _t__d_ _n__

cvalumtion. $hortly thereafter, face-to-face inuividuc!

discussions wc_e hold between the doctors and a center staff

member for cvalu_:ing rcsuits and machine retrieval question

restructuring. T!_-c_,,=revised questions _,vcrc _ased in our

• -_ .... _ _ 4- (_comr_utcr timing rum. -t is too c_.rly to cv_,lu_, the final

results, but it is of (_qsidero_b!e imoortance to notc that one

of the medical _ _QT_lOnS _ou!d only bc _crformcd on the computer

This was because all apgro_riatc rctricva! concepts wore all in

machine inaex tcrms and not i_-_p_Iblishcd index terms. A meeting

l_r_7 -Iwith all participants in the _t_dy v,_s _.__ ccrlv in December

to evaluate the experimental Dry.gram _nd to determine what

modifications or different approa;Les m?_y bc required to service

the medical research community adeT_atoly.

The result of this meeting may _c summarized as follows.

There ..... n_.._. to bc no technological "ba:_rier ,, to the effective

usc of the LTADA file for bicmcdicai applications. Aside from

the importance of maximtum depth of indoxin_ (_'hlch means a

computer search is mo_ndatory)]no unusual pro_oicms were

cncour_tered during the experiment. Liscussions, of what the

apparent barrier to widespread mcdicai use might be, centered on

the structurc of medical research organizations.
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Typic_ily, rcscmrch is carried out on n highly sutonomous basis

by the principal investigator. Fvaqds for prolonged searching

as typified by tile monthly selective dissemination genre of

search must normally be included in the budget in _'dvanco of use.

The long laced time mitigates against this. Also, knowledge of

the value of monthly searches must be learned but therc _s no

convenient mcch_nism for this except through commitment of

recourccs out of the investigator's future budget.

D-.scussions with the Yale medical group were also hold in

a furthcr effort to explore the npparcnt barriers to participa-

tion in PJC i_rograms. Discussions with medical researchers, the

Librarian a_d o_dministrators _.t the Yale _,ledical Center ho_s

resulted in the development of a model for obtainin:7 effective

distribution of NAS& bio-medical information. It appears thz.t

"_l centers _ _--" .,I_.u__althe primary fo_u_ of interest in me_z ...... .is _}_ T_

Libr_y. _ledical researchers consistuntly fol!ov' the practice

of requesting 7-'+ _i-'_ " ..... and_l_.er_u_e scarcnes of the _.ledi._ Library,

Librarians _re extremely _zxious to res_pond to these rcqussts in

m rapid and exhaustive ma_cr. Therefore, Libr_rians are

interested in the EADA information o_causo they believe it

will supplement existing resources c_md the informo_tion can be

quickly obtained. Of course, the continued use of the _A_A

service will d_pend upon the utility of the information to

members oi" th_ _!edical Center.

From a m:trkcting point of view, so!icit?_tion of the Medical

Librarians has several advantages. First, the primary mission of

the office of _nformation with all of its ramifics_tions;
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secondly, budgets in the library always include funds for

literature searches; thirdly, contracts for services can be

negotiated with one office rather than possibly with scveral

researchers or departments; and findally, missionary wcrk

stimulating the use of NAS_] information can be effected interaally

because it seems to enhance the value of the medical library.

This approach ties in witl_ the conclusions of the conference

with mombers of the Boston University Hospital staff. It is our

recommendation that further study in this area be financed

separately and that it should be dor_e by a team with credentials

in the bio-medicai disciplines at least in the exploratory phases.

The latter suggestion is based on cons_derabie experience with

medical personnel that has demonstrated medical credentials are

requisite to gain the full rapport with medical researchers that is

needed in the experim_ntai phases of a program like this.
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The University of Connecticut would provide a strong resource

base for establishment of a regional dissemination center•

Geographically the University is located at the center of a

circle with a 90 mile radius that encompasses _ne industrial

_t_complex in _,_assachuse _ _ southern New H_mpshire and Vermont,

Rhode island and Connecticut, the principal concentrations, of

course, !o_ated in the Greater Boston area and in southwest

Connecticut from New IIaven to Stamford. Within a fifty mile

radius of the University arc the important secondary industrial

concentrations at Worcester and Springfield, Mass_, essentially

all of Rhode Island including Providence, and the Greater

Hartford area. Ready access to all of tl_ese areas is provided

-_nv......-_excellent ._yotem of fre_,-ay_ _o_,_._o!i _'_.

_tr_ base forAcademically the University provides a ......._

support in the many l]rofessional schools and institutes. The

School of Engineering, for example, has a graduate program

leading to the Ph. D. in the !epartment of Aerospace Engineering.

Other strong departments in the School ±n_luue Electrical

Engineerin_z, Cnemmcal Engineering and _[ecna:_al Engineering.

.epartmen_ of _vletaliurgy has been authorized anC is being

staffed at the present time. Equally strong departments in the

Colle_e of Liberal Arts and [Sciences include Physics, Chemistry

and Mathematics. The institutes of _ateria!s Gcience and

Pharmacy Re_:_earch provide additional in_erdiscip!inary strengths

in thc understanding and utilization of new technology. Support

for a regional dissemination center is assured from these schools
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_itu_e_ as evmc_enced by the fact that the Dean ofand ins _-" = _ ""

Engineering, Pharmacy and Bu_in.oo Administration and the

Director of the Ilaterials 3eience Institute zre all members of

the l[ew Englsnd Research Application Center Advisory Board.

P'_u%her oupport would be forthcoming from the \Ti!ber L.

Gross Librzry _hieh houses some 750,000 volumes plus extensive

microfilm holdings. The library's director also ser_res on the

Advisory Doard o The school divisions and institutes that

comprise the University are iiste6 below:

GCHOOLD AHD COLL._u_,o

The College of Agriculture
The School of Business

Administration

'lhe'- School of Dental Nedioine
kq_e 3chool of Education

9he School of' Engineering
The School of Fine Arts

The Graduate School

_=_ Research Foundation

[._he School of Home Economics

[_he School of Insurance

Uhe School of Lnw

The _l_ =_...... b_ cf Liberal Arts
c.nd "'_cienccs

The _ =,ocnool o Nedicine

The Gcheol of _[ursing

The School of Pharmacy

The School of T</sical Education

The School of _njslcal Therapy
The Ratcliffe Iiicks School of

Agriculture
The School of Social _Tork

Continuin_T E_ucation Gervices Intercollegiate Athletics
Labor _" "_£ucatmo.. Center Libraries

Institute of Public Service Health Service

•,atlona_ l'efense _raln_no Student Persor_el

IHSTITUTEG

Institute of Cellular Biology

_larine Research Laboratory
Institute of _htrition and

Food Gcience

Institute of Hatcrials Science

Pharmacy Research Institute
Institute of Urban Research

Institute of \Tater Resources

The current enrollment in the Universi%y stands at 16,000

including some 3700 graduate students. In addition to the main
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campus at Storrs, branches are operated in Hartford, TIaterbury,

St Omford and Torrington, as well as professional schools of

la_, medicine, insurance and social work in Hartford. A new

site at Groton will open this year which will include marine

research facilities.

As a Land Grant College the University has always taken

the posture of serving the needs of Connecticut. It maintains

close ties to the business community and is concerned with the

application of knowledge to the solution of problems occurring

in society. Formal recognition of these objectives is

demonstrated by the support of its institutes and specialized

centers, and the many conferences held each year, but the

objectives of co_nunity service are also realized by the many

informal relationships that members of the faculty have with

the public s_ud industrial community in Com_ecticut and the

rest of l_er_ England.

Tile University is actively participating in educational

programs as part of the State Technical Dervices Act of 1965.

Close ties exist with the Connecticut Research Commission

which ac_inisters the Act, as well as funding other research.

The Connecticut Development Commission is supporting the

University's effort to establish a Legiona! i_issemination

Center by providing the services of two development technologists

to assist in the project.

ll.B. _Tew England Research Application Center

Organization and Ztaff

i_RAD is an organizational unit of lhe University recognized
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by the Board of Ti_ustees and supported in part by University

funds. The extent of this support under the proposed RDC

operation will be detailed in the section covering the proposed

a_ual budget for the R])T. If an RI:C is established at the

University of Connecticut as recommended, _RAC's primary

responsibility would be the operation of such a center.

The initial organizational confi_iration that would be

used in meeting the needs of New England industry for technology

is Lia_rame_ in _d_mbmt 2. i.lembers of the _v _.....

include prominent representatives from the academic co1:_.unity

in _ew England as well as highly respected and influential

leaders from business, research hospitals and state agencies

all of vzhich are intensely concerned with the transfer of

technology in New England. The names of those serving on the

board are listed below along rith their affiliation:

Chairman: Dr. _obert 0. Harvey

Secretary: _!r. S. Tlilliam Yost

Dr° Leonid V. Azarcff

Dr. John S. Durle_v

Dr. Rol0ert Petter

Llr. Robcrt 3. Goodyear

.,._an, School of _.._i_
Administration, University of
Connecticut

Project Director

_SA l'casibility Study

University of Cor_ecticut

Director, Hsterials Research

Institute, u.,.m_z,_ty of
Connecticut

_ Of _ _-"

University of _onneoticut

lirector, Ccr_%ccticut _esearch
_O_L_O_

I'rofossor, Industrial

Administration, Yale

University

ITesident, Smaller Business

Association of New England and

President, Fenwall Electronics
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_. G. !ie,vitt

_.!r. Leroj Jones

_ir. John 2. !=.c>onald

L!r. Stunner <cyers

fir. Erwin Tiers

br° Edward B. _obcrtc

Dr. Richard S. Eosenbloom

Dr. Albert '7. Lnoko

....... .... :_..Taterhouse
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...... _ ..... ,_._. Pharmauy
University of Connecticut

Manmgi_:g iirector_ Connecticut
l_evelopment Commission

Director_ .!ilbur Cross Library
University of Connecticut

National Planning Association
W_4_,-+_ _. C

2residcnt_ ...... oc=_cQ IndustrJo,

of Li::s:'achucetts and 2resident_

Barry 7,%'ight _ ....._o __orat.on

A .... oc_ate Profe:3sor, [J!oan
_Jchool of' :_anag:_ment
h ....m_hu_ottu Institute of

Technology

Associate _ ...... _ ..... G. =_ua _e

School of Bu::inoss

Administration, Harvard

University

Executive Director, Yale-
_Tew Haven _Tio'.,10ita]_,.

_xccut!_ e VJ.c_-,_esident, The
_t{-LU..L_L, urtru_,_] Assooiation of
Connecticut

1_he membership of the board is strongly academic with

rep_o_en .... t,._ .... from the outs_anding universities in :Hew

England as well as from tl_e University of Connecticut. The

hioh proportion of scholars reflects ti_e Center's eom_mitment

to activities that will lead to a more precise understanding

of the process of technology transfer. Several of the members

of the Board are eminent researchers in this m_ '_ject. !_i

addition these _peop_._ demonstrate the ' _uegrce of support for the

Cente#s activities in .Uev,:-_- _ _ _s=_b_anc' _ leading universities.
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Upon the establishment of an R!"C at Connecticut a Users

Council will be foz_ed from those people who are actually

using the Center's service. This group will serve as a

pra_atic for_-_, which will counter balance the scholarly

inquiry promulgated by the Advisory Board. The User Council

will deal with que_;tions of operating policies and plans in

an attcmi_t to make the Center more effective in responding

to u_crc _ced_. Representatives from all Center clients will

_-_b_-c to participate in Couucil meetings which would ue

held at least once a year°

An analogy may be drays_ from business to explain the

relationship of the two advisory groups to the Center. The

Advisory Doard may be though- of as comparable to a corporate

board of directors, while the Users Council may be considered

loosely equivalent to a _;tockh¢!ders meeting.

The Director of 7_ERi_C is responsible for the _ucce_sf_i

operation of the Ce_-ter subject to the Doiicy £uidelines

es-tabli_hed by the University and _ho Dean of the Uchool of

Business Administration. lie drav_s upon the advice of the

Advisory Co_muittee in setting coals and objectives for the

Center and reviews plans for meeting these coals with the

Board.

Assistant to the Director - Controller is responsible

fo_' budget _Sq.anning and control, purchasing, travel authorization

office and personnel records and general administration and

coordination including the final preparation of reports°
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Associa+_e !)ircctor - 3pecial _Projects hc_c ti_o responsibility

for the management of special projects_ i°Co_ Drojccts that are

not part of the RDC'c normal operations. This organization

permits close attention to important non-operating functions

and facilitates cost accounting•

Associate _mrcc_or -Narketing ms rcsponsible for promoting

new busiPesc and maintaining current business. Activities ,vould

include l;:::.rticipation in area _nuustrial and related conferences,

personal co;_tact with _.'..Jcnt_and _otential clients, _r_._ation_

u,_or-p, o. uc _onfercuce._, management worl:shops and other

activities b_._.._ eli_ance o _m_e and cffectiver.oss of the

..... ........ _ tee.'_no...u_#. ;','illworh closely with

the application specialists oT_ theuc activities as psrb of the

applications specialist's job relates directly to marketing and

these functionr] wii=] be n_bjr,_÷ to the _"_-^"-'-_-

direction.

Associate "" _ -_ir_ctor - 0pcra_ions ms rcspon_io!c for thc

RDC's operatioi_c with the except:or, of the cor:-_futor oocrations.

Those responsibilities include th] 0revision cf technical

si_ills for the identification of _u_'_'_,_,.._ob_.. __,_ and _uestion._,

the rcfincme._t and search strategy dcvciopmcut, evaluation of

search results and communication with the user's recipients of"

technical information. Further he shall provide the application

servmces ._'.nLpcr.cozu_c__ described in a l_:_cr scction of t_]_',"

report _ _,__,_ _ ..... processing of toque _'_ documentation, and

rcpro_.u_tion shall be within his province, lie will work closely

with the _iarketin_ and Computer Directors to relay the focdback

from the uscr in order to maintain high quality timely service.
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Associate Director- Computer Operations is responsible

for all "r'-_,
ou_Inb aetivitioo including file searches,

cost accounting, user profile analysis research, operations

simulation, keypunehinl and the maintenance of file records.

ile v.,ill be responsible, alons u'ith the Operations !'iroetor for

rcducin_ as m','%_,.,_,j ciorica! and typin c activities to machine

operation as possible ;vhore the economics are favorable, of

course. In addition to cost reduction programming, h2 vzil!

be responsfb!c for keeping abreast of information retrieval

technolo£;y and for initialing research into the process when

possible _n "_ '_+" _'_ ._uooe_ themselves
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II.C. Evaluation of Industrial Support

Extensive efforts have been made to acquaint the New England

industrial and academic communities as well as governmental

agencies with the proposed program. These efforts have been

primarily in the nature of face-to-face contacts although letters,

brochures and questionnaries have also been used. (Copies of

these may be found in Exhibits I, II and III.) The response to

the total market testing program has been very favorable. As a

market test of positive industrial support for an RDC in New

England, a number of firms have been contacted and asked to sign

Letters of Intent to contract for services should a center be

established. Thus far thirty-nine companies have been called on

and of these twenty-three have signed Letters of Intent (a list

of those who have signed may be found in Exhibit IX). Another

thirteen firms have promised to sign the Letter of Intent. A coFy

of a Letter of Intent is attached to this report as Exhibit X. in

sum, then, thirty-five firms out Of the thirty-nine contacted

directly have shown positive support for the establishment of an

RDC in New England. This is a support/contact ratio of

approximatedly 9_, which appears to be remarkable judging from the

experience of existing RDC's in acquiring client firms.

It is also interesting to note that of the companies

supporting the proposed center over seventy percent are small or

medium sized (less than 500 employees). The response from these

firms tends to verify the conclusions drawn from the analysis of

New England industry and the subsequent approach used in developing

an operational concept that would serve the needs of the smaller,

technically oriented firms as well as the other segments of
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industry identified.

A mail questionnaire, was sent to the 639 firms that have

been previously identified as being prime candidates for the

services of an RDC by virtue of their technological capability.

The purpose of the mailing was threefold. One purpose was to test

the assumption made in _he above analysis that the firms, though

small, exhibited a high d_ree of technical sophistication in

their interests. The responses to Question One of the question-

naire, namely, In which specific areas of technological research,

advancement, and innovation would your firm be most interested,

indicated a remarkable degree of sophistication and amply verified

the assumption. (For typical examples of the response to this

question see Exhibit IV.) Another purpose of the mailing was

to identify a number of areas of technological interest which,

in all probability, would provide the basis for establishing a

number of Standard Profile searches. The final purpose of the

mailing was to acquaint these prime client companies with the

efforts of the project staff to determine the feasibility of

establishing an RDC in New England.

The response to the questionnarie is believed to be

significant for two reasons. One was the high percentage of

response, which was over 2_. Another is the indication of

interest in the Center that has been shown by the one in seven

respondents who requests further information about the center. A

breakdown of the responses is tabulated below:



Column A
Connecticut

i. Letters and 224 (35.1%);."
que st i onnai re s
mailed

2. Total response 73 (32.6%)**

3 Returned 64 ( 28.6% __"
questionnaire s
anonymously

4. Request for Info. 9 (12.3%) °

* Percent of line i, column C
** Percent of line l, column A

Column B
Massachusetts

415 (64.9)*
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Column C

Total

639

16 (15.4%)o 25 (15.2%)ooo

o Percent of line 2, column A

°° Percent of line 2, column B

*** Percent of line l, colume B ooo Percent cf line 2, column C

The r@sults of this questionnaire were inva].uable to the

process of devising service packages for this segment of the

market. In the same light the technology profiles that the Small

Business Administration has developed are being examined for clues

to the Regions' areas of greatest specific technological

interest•

Industrial Association Suoport

In addition to the personal, direct contacts with companies

in New England and the mailing program already described, a

considerable amount of effort has gone into determining the support

available from the major industrial associations in the region_

To this end, the project staff has made presentations, has

exhibited and plans on publishing information about the project

with many of the industrial associations serving New England.

The main thrust of the project's marketing operation in

Massachusetts and Connecticut has been to acquaint industry with

the Technology Utilization Program, generally, and specifically,

with the regional dissemination centers' transfer. The response
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has been very favorable; virtually every major industrial and

commercial journal has requested copy about Technology Utilization

Program (TUP) and the study at Connecticut. The two leading

industrial representatives in Massachusetts, Mr. Erwin Pietz,

President of the Associated Industries of Massachusetts (AIM)

and Mr. Robert Goodyear, President of the Smaller Business

Association of New England (SBANE) have indicated their interest

in corporate membership for their firms, should an RDC be

established and have themselves agreed to serve on the AdvisOry

Board.

In Connecticut, Mr. Fredrlck Waterhouse, Executive Secretarj

of the influential Manufacturers Association of Connecticut, has

agreed to serve on the Advisory Board and to publish an article

on the proposed RDC in a special Association bulletin.

Dr. Arthur S. Obermayer, Chairman of the Research

Management Association, an organization of small, research based

Boston area companies, was contacted about the proposed program

and a presentation was made at a meeting of the Association. As

the result of these activities, the Association has endorsed the

formation of an RDC in New England along the lines proposed in

this report To quote from the letter of endorsement (which is

attached as Exhibit VII of Appendix E.

"We feel such a center would provide a valuable information
source for the smaller research and development corporation.
We would expect as an organization to provide requirements
information to such a center and feedback, so that the
RDC can be responsive to the needs of the smaller R & D
company.

"The type of operation described .... would, as a first
approximation, seem responsive to the needs of our member
companies."
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The strong positive response of these four industrial

leaders is certainly significant in terms of industrial support

for an RDC in New England. In addition, a very favorable working

relationship has been established with the New England Council.

The New England Council is one of the most effective forums for

an RDC to acquaint New England with TUP and to provide feedback

on a continuing basis on the changing requirements of the

business community. The Council has been instrumental in having

an article suggested for publication in Th___eNe___wwEn_lander and

has asked the center to participate ia their annual meeting.

Mr. Peach, the Chief Executive Staff Officer, and Mr. Healey,

their Business and Industry/industrial _evelopment Specialist,

have been working with the center to set up a seminar at Storrs

to acquaint their membership with TUP. Tentative date for this

seminar is the second week in February.

General Promotion

Five areas of promotion have been studied: a) Publication

in local industrial magazines and news letters; b) TV and radio

appearances; c) E_hibitions at industrial meetings and

conventions; d) Presentations and participation at industrial/

professional meetings and gatherings; and e) Feature article

publications in other news media, both on and off the University

campus.

Publication of articles defining the NASA Technology Program

and specifically the approach proposed in this report for the

New England industrial community is presently planned in the

following industrial journals: The New Englander: This magazine
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covers the membership of the New England Council, the largest

industry/business association in New England; magazine circula-

tion is about 7,500. It is distributed to industrial and

business leaders at no charge. The article was suggested by

Mr. Peach, Chief Executive Staff Officer of the Council.

Industry, S__ecial Aerospace Edition: This is the magazine

of the Associated Industries of Massachusetts (AIM). The

Association has over 2,300 members which includes virtually

every industry in Massachusetts. The planned article will be

co-featured with an article by Dr. Kelly of the Electronic _

Research Center covering the overall Technology Utilization

Program. This edition of Industry will include a complete

run-down of the AIM 51st. annual meeting , at which NERAC was

invited to and did exhibit, thereby reinforcing the coverage and

impact of the article.

G_eate _ Boston Chamber of Commerce Industr Z Newsletter:

Following a discussion with Thomas McGrath, Chief of the ChamberT_

Research and Development Department, Mr. McGrath requested that

NERAC submit copy for inclusion in their Industry Newsletter.

In addition he requested that we send him brochures and other

TUP literature for distribution to interested members.

SBAN_____EBulletin: This article will detail the NERAC approach

to the specific technology needs of the New England small

businessman. Mr. Robert Goodyear, President of Fenwall Electron-

ics Corporation and President of the Smaller Business Associa-

tion of New England (SBANE) invited NERAC to submit an article.

Future plans in the _rea of publication include a continuing
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series of articles in The New Englander , Industry , and the

Greater Bosto__n Chamber of Commerce Industry Newsletter and the

SBANE Bulletin. These follow-up articles will include the

proposed center's activity reports, case histories of technology

transfers, research reports sponsored by the proposed RDC seminar

reports. In addition, these four leading industry news media

will be used to announce seminars and other activities to which

New England industry will be invited. Furzher, by working

through the industrial news media, the proposed RDC will itself

be apprised of industry interest in our activities, of new

trends in technology transfers and of the changing needs of the

community.

An indication of industrial support has been the fact that

there was no need to request the opportunity to publish. The

industrial news media in the Greater Boston area are apparently

so aware of the potential benefits of a program such as the

proposed center to their subscribers that they have in each case

extended an invitation to publish an article detailing the

operation. Contact is planned with the industrial journals of

Maine, New Hampshire and Vermont, and articles tailored to the

needs of these states will be submitted for puolication in the

near future.

Contact has been made with the Boston Education TV channel,

WGBH, through Miss Elizabeth Straus, who is in charge of research

for the Science Reporter. Present plans call for a detailed

program Jiscussion in December to define a New England Technology

Utilization Program. We have made arrangements with the
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University of Connecticut Radio-Television Center to assist in

writing the script. Contact was also made with F_. Myron Spencer

of _BH who handles the lO p.m. news show, and it is hoped that

a news feature describing this unique industry-university-

government cooperative effort will be presented in the near future

In addition, plans are under way to contact the local radio

stations to determine the interest in a program on new technolo-

gies and their dissemination. It appears that such a program

stands a very good chance of acceptance in the Boston and Hartfcrd

areas due to the intense interest in new technologies. Such a

program would include the proposed center's personnel with

Harvard/M.I.T. faculty participating using a scrip_ prepared by

the University of Connecticut Radio-Television Center. WHDH is a

likely candidate, due to its varied program content and to

Mr. Doctors' prior work with WHDH. WHRB is also a likely

candidate, due to its emphasis on public affairs and science

reporting. In general, promotional efforts in this area would

hope to provide a continuing number of programs in the new

technology area, thereby acquainting both the industrial community

and the general public with the NASA program.

Through the very generous offer of Mr. Robert Chadbourne of

A_rM, NERAC had the opportunity to exhibit at the 51st. AIM Annual

Meeting. Working with Mr. Philip Gilmore, Director_of Research

and Development for A_4, project personnel were able to put toget-

her an e_hibit which attracted over fifty members in about 6 hours

of actual time. The response was uniformly affirmative and

enthusiastic. Every follow-up from the convention, thus far, has



resulted in a potential new RDC client.

Due to their timing participation was not possible in the

North East Research and Engineering Meeting (NZREM) and SBANE

meetings. But it seems clear such gatherings provide an excellent

forum to inform industry and the professio_s about TUP.

Future plans would include the designation of a staff member

specifically responsible to provide timely contact with all such

meetings in New England and to make such contacts and arrangements

as are necessary. The industrial and/or professional meeting

provides an excellent media for communication with large numbers

of interested persons, thereby reinforcing the articles in the

trade magazines and TV-Radio appearances.

Thus far, participation in professional/industrial meetings

has been time limited, but speeches were made at the New England

Council's annual meeting, November 17, at a meeting of the Research

Management Association, November 30 and at the Bosto_ Research

Directors Club on December 8. Contact was also made _rith the

Computer Committee of Harvard Law School and a luncheon talk

was presented. Future plans include the designation of one member

of the staff responsible for scheduling such _alks and contacting

all pertinent professional, educational and industrial organiza-

tions to make them acquainted with our desire to participate in

their meetings. Such person-to-person contact is another valuable

means of acquainting New England with TUP and has the further

advantage of personal give and take with students, professionals

and industrialists.

Plans call for designated staff to contact all relevant local
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news media on and off the University campuses so that feature

articles concerning the proposed center can be supplied to these

media. After an initial article has been published, the center

would supply these newspapers and publications with a continuing

series of releases and articles as new developments occur at the

Center.

II.C.1. Other CogrdinativeActivities

To be fully effective, any program concerned with technology

utilization and transfer in New England must become involved with

the several state and governmental agencies also working on the

various facets of thls'process. The status of the proposed

center's involvement and the extent of cooperation and support

available from these agencies and groups are detailed below:

Cooperation wit____hOS___TSProgram

Personal contacts have been made with M_tin Robbins as

well as _ith soveral of the local OSTS Directc. s. Harold Heintz,

the Connecticut Director, is enthusiastic about an RDC and plans

are under way to make a joint proposal for a Special Merit Program.

Dr. Howard Segool, _assac_usetts State designG_, has been contact-

ed and is interested in working with the proposed RDC. Contact

was also made with Dr. Harman Rockwarq of the New England Economic

Research Foundetion, who is trying to fo_mula_ a unified OSTS

program for Ne_: Eng_ rid. He is very inte::este_ in the proposed

program, but is constrained by his need to first formulate the

unified plan. It is felt that active cooperation with all six

OSTS Directors and with Dr. Rockwarq would be of great help to

both programs. A meeting with the Connecticut and Massachusetts
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STS Directors (who were acting as a committee for the regional

study group) was held to acquaint them with the proposed program.

A letter from Dr. Segool regarding this meeting is attached

(see Exhibit V). Subsequent to this, the regional study group

pledged full cooperation and support for the proposed center.

Conneg_Icut Developmen _ Commission

An extremely close working relationship exists between the

center and this state organization. There are two Development

Technologists who work in the field essentially as extensions of

this center to acquaint industrialists with the proposed center's

services. Consider_:ble support in Connecticut has come from this

source.

Cooperation, Coordiration and Work with Other Federal and Local

A_encies and Academi c Groups

To function most effectively in Ne_ Engl_nd, it is necessar7

not only to work with individual clients but with the v_n_

Federal, state, local and university agencies that are concerned

with industry and the professions in this arec., Further, to

m_ximize coverage and reinforce promotio_al efforts, a working

relationship has been established with a number of these agencies.

Small Business Administration (SBA) - Since so much of New

England's technology, based industry is "small _' compared to other

regions, a coc_erat!_e effort with the SEA hac, been initiated.

Levin Foster, Chief of the R & D area, and Regional Chief, David

Buell were contacted and they offered their helo in acquainting

local R & D business with the proposed RDC's operation. '. -,

Mr. Foster has catalogued over &O0 R & D companies in New England
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and he has either visited each of them or plans to do so within

the next year. He has compiled a history of each firm which

details their technology interests. He and Mr. Buell have very

graciously allowed the use of their interest profile so that their

technolgy requirements can be pinpointed. Further, Mr. Foster

is distributing NERACliterature to the firms he visits, thereby

preparing the way with the very firms that can most effectively

utilize an RDC's services. Both Mr. Buell and _. Foster

were enthusiastic about NERACand felt it would fill a definite

need within the New England business community. Of interest is

the fact that the majority of the firms, that have indicated their

interest to join the proposed center, are participants in some

aspect of the SBA programs.

Boston Field Office - Dempartment of Commerce - Contact was

made with Mr. Willey, Assistant Manager of the Boston Field Office

and Mr. Gerard Menard, Trade Specialist. it was agreed that

Mr. Menard would distribute the proposed center's literature to

interested firms or professionals.

ER___CC-TUO's - A continuing cooperative effort has been

established with _. Dennison and N_. Richardson of NASA's ERC

in Cambridge. Their help and encouragement has been of great -L

value in providing an additional source of literature and moral

support.

Cambridge Electronic Accelerator (CEA) - The CEA is an AEC

facility run jointly by Harvard and _T, with participation by

every other New England university with an interest in high energy

physics. They are presently concerned with lubrication of
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sliding metal surface in vacuum. The center is working with

Dr. Rafael Fessel to assist in the solution to the problem. It is

expected that the CEA will become a participating organizational

member, which will provide a continuing source of information on

high energy physics for a regional center and a further area of

contact with the New England academic community.

Universi_ X o__fConnecticut Law School - It is strongly felt

that the legal profession should be encouraged to participate in

the Center's activities since the use of new technology so often

involves legal problems and several areas of research in the

legal/scientific area need further exploration_ Thus, contact was

made with the Unive_sity of Connecticut Law School through

Assistant Dean Gordon and through Mr. Edward She_hy, President of

the Law Review to interest them in participating in the Center's

activities. Literature covering various legal/scientific problem

areas will be distributed and future conferences will include the

_ Law School participation.

Th..__eHarvard Law School Computer Committee - This new Harvard

Law School organization has been established to explore the

various technology/legal interfaces. Contact was established with

this group of about seventy-five students and their faculty

sponsor, Mr. Vogts. Future plans are for a speech at one of their

regular luncheon meetings and sponsorship of several research

projects.

National Plannin_ Association - This non-local association

was contacted because of the desirability of obtaining their

advice on the proposed !_ZRAC approach to technological dissemina.

tion and to acquaint _r. Sumner Meyers, of this organization,
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with the Centerts activities. A continuing cooperative effort

with this outstanding research organization is looked forward to.

II.C.2. Special Research Projects

It is believed that an essential ingredient to the

continuing success of the technology dissemination effort is

research into various problems in the dissemination function.

This research should not be confined to one discipline or one

school; rather the proposed center should attempt to incorporate

the unique academic research opportunities of the New England

States into special projects and programs. To this end, it is

proposed that the c_nter should seek to stimulate _A research

papers at least at _arvard Business School and at the Sloan

School on the development and marketing problems of new aerospace

derived products, qhe center should also promote research leading

to a better understaading of the federal_stat_-'_niversity-industry

interfaces needed te _'_--_
• o_l_._ate the utili_tion of new technology.

The proposed RDC should plan to work with the Technology and

Society Program at Harvard and with the Computer Committee at the

Harvard Law School. It should be noted that the program of the

Technology and Society Programs includes people from virtually

every academic discipline and from several universities.

Much n_ore needs to be done to plan a continuing program, to

stimulate research in the process of technology transfer at the

many schools in the New England area. The project staff recog-

nizes the value of this unique resource, the universities of New

England, and realizes that planning must be expanded to cultivate

this resource. To that end, one staff member's responsibilities
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would be to coordinate and plan the work in this area, although

the entire staff will be involved in the implementation of these

plans.



PROPOSEDPROGR_ TO _ET THE _EDS OF

NEWENGLANDINDUSTRY FOR TECHNOLOGYUTILIZATION
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III.A. Proposed Scrvices Packages and 0pcrational Implications

Given the implications _nd perceived needs of the New

England rcgion as s_atcd above in Section I.D.2, _u operatJonai

concept of _'_ _r-' _.or _ _,,._.r,_c. ___cka_cs anu an organizatic::c_i structure is

_ s _ .... fy them. The transfer concept in_ovlcd is two

pronccd. That ._-, it rcco£_.izcs that obtaini_c snd maintaining

tccm_-ologica! cognizance in a s_ecializ_d ar_a is quite different

fro:_ nd_nt_n__..,= _ _ ir_u_v_tions of products or process into the firm's

environment. 2o dcai with thcsc two ferns of technology

utiilzaticn, _.e 7reposed center should bc _" _ _ ,-_o_g_.nl_c_, in a manner

that _. _ .... '"r_co_z_ _nose forms explicitly in terms of services o.nd

pcr_orme!.

III.A.I C_;tional information Services

.v _._j i_.,'_i_u i'U_±Ofl'U U_.VC_['_O,!leC_S for oozaliilr.g

_nd m._in_ninilk_ s-_...._._]_,_,_ t_ , "_-_ ..,.-,_........... hn±._l co<niznnce, the Optional

infoi_mation 3e]'vice[_ wore conceived, Included in this category

are, I) thc Ro_rospoctive Search, 2) the Current Awareness Scn.rch

and 3) the _t_m_.rd l_rofiie Search. Those services all involve

certain steps that provide the value addea tn _ the client p_ys

for when he cnlicts the mid of an RLC to hold him v_tn the

ae_m%_ot_.<_ and utilization of externally procured knowledge.
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The basic steps involved are as follows:

a. :',":Ap_!ication Spccia!ist (AS)* makes contact with

t_:c management of the firm, dctcrminc._ the scientific

and technical disciplines involves and coorcLinates the

meeting to be hc!d between the client's technologists

and the center's Technical Specialists.

b. A mceting is held between company and center technolo-

gists v,'hercln the exact naturc of th_ technical

problem(s), or question(s) is defined. The AS will

prob_,bly participate in a passive role to gr,in insight

into the firm's technical problems. The center's

rl _ ,-_-,_4 t-_l _ " 4 t "_'_*_ ..........._peclal_sts (_o) typic2,11y :viii be a member

of the faculty p,_rticipating on a part time basis on

_hoso questions dealing with his area of competence

(a dotai!ed description of his responsibilities may be

c. Upon returning to the center the TS consults with the

center's Information Specialist (IS) to devise a

computer ses.rch .strategy. The I3's experience with the

NAOA file, the computer search algoriti_ _nd his

broad technical background mr-kes the dialogue between

him and t-_e T_ most valuablo.(A detailed description of

the IS's qualifications and responsibilities may be

found in Exhibit 3.)

;:= A description of the Application Zpecialist's other responsi-
bilitics tc the client arc discussed in the section below seal-

ing with the Application Services. A dctailcd aescription of his
auties maD" bc found in Appendix D, Exhibit 2.
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d. After the search has been run and possibly relevant

documents identified, the: TS c,v_.iu_t,,_s abstracts of

tne$_ documents to verify their' specz_mcity to problem/

question being searched.

c. The center then sends co_ies of these abstracts with a

positive evaluation to the cognizant company technolo-

gist for his perusal. (In the initial stages of

_-_-_-_o a problem several iterations may be necessary

hcf'ore the center and client technologists agree on

_e probiem_s d_znztlon as it is expressed in terms of

s from the search st_at_::_v and evaluation.f_euback

f. Should the client find an abstr_.ct that he wishes to

obtain the full document on, he notifies the center and

a hardcopy is quickly provided from thc blow,back of

microfisch_ ±'ilos which ar_ retained ,:_ all NASA

decrements in the center's files.

g. ContJnuin_ monthly contac5 is maintained, typically by

phone, bet_._een the t_o technologists so that minor

shifts in interest can be followed and the validity of'

str<_tegy preserved in terms of the clients needs.

All of the Optional Information Service packages essentially

follow these b_sic steps. The individual variances thzt do occur

will be discussed in the section covering that service package.

R_trospeetive (RS) Search

This search typically initiates a continuing current awareness

program by reviewing all relevant material in
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_ntiro _[ASA file. On the other hsnd, _.noth<_r useful service

can be rendared by the "one-shot search" which only reviews the

past !itormture in a particular area. This latter contact,while

not por_scssing the advantage of a fo-_nal continuing relationship,

nevertheless can be exploited by the Technical Specialist's

continuing interest and his referral of interesting abstracts

_o the clic:_t's scientist from time to time. In this manner,

tLe part-time client's appreciation of _ERAC's services co.n be

deepened oald the possibility of a full-time relationship

incrcascd.

The study of the needs of various categories of firms

brought out the re.st that timeliness can bc an important fact

in rctrospoctivc scarches. In the c_sc of sm'_il firms (less

than !00 cmployces) engaged in research activilics, n fast

response is essential to their business, indic:_tions are that

the RS should be avmiiabic in t_'_odays to one week. Equally

important v;ms their mpparont willingness to pay a prcmimm for

a specified faster turnaround timc. Thosc retrospective

searches that sandlot ,.o_- - t,__t _ maximum of two wccks to bc

batched (with large cost savings) - we have tcrmcd Demand

Rctrospcctivc Sco_rchcs (DRS).

Obviously special procedures are required to service a

LRS since a leisurc!y mccting between technical spccia!ists

c_mot be uti!izcd. Typically,the DRS will bc phoned to thc

the Information Specialist who will writc the problem abstract

and design the search strategy, in consultation with the

approprio.te TS if neccssary. If m particulmrly difficult or
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sophisticated question is poscd, the IS may refer the client

_ A later consultation between the IS and T_Jd_re_t!y to the TG. -_

would then take place and, hopc£uily, thc IS could c_rry out

thc search from that point.

current A:v_rcncs_ (CA) Search

This is the fmmiliar technique, often referred to as

selective dissemination, :_hich ir_volvcs a precise knowlcdgc of

a_ client's technological needs. Upon joi_._ing, the ind _v1_lal_

interest centers rrc identified and Technical SDccia!ists moot

with company o_mc_tmo_s to define the problem and to develop

search s+-__....... _ ..... s _c_r_bcc above. The ndv?_ntagos of this

customizcd nppro_c_ have been wc!i documented by existing RDCs.

The advantages of the Current Awareness search arc more readily

npparen_t to the sophisticated user of _ _'__nfor___...._,on sorvices.

?,_arketing CA sc_rchcs to companies with this kind of pcrsonr.cl

is considc_b!o easier. The point is that const_.nt client

dcvc!opmcn_ must bc _u_dertoJ(cn in most companics so t}_at _o

fuller un_,_tanding and appreciation of t_c CA search gradually

develops.

Standard Profile (SP) Tearch

A number of _P searches will be designed based on the

detailcd _u_vey of the New _ __ ]_ng_anc_ industrial community needs.

\'_en six or more requests for a particular Dr search have been

generated, the search will be made operative on a monthly basis.

Although typically broader in sco_e than the usual current

awareness oe_rc_l (_0 to 70 abstracts per month versus 20 to 40),

the S_n_ara Profile search has several distinct advantages in
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promoting technolocy utilization. One advac_tage in a small,

harrie_ firm is that the search providec a quick way of staying

up on the technology ,_lile under considerable time pressure.

An advantage for the scientist who "knows everything" in a

particular area, is the extra insurance that the zervice

provides that an obscure piece of research will not go

. l_te_ c__clo_inaryunnotice_: For this, the broader scope and "_ _-_'_ " _"

nature of the SP search renches across scientific diccipline

boundaries and dravls in any work that is relevant to the

subject.

Sta1_d__rd Interest _e_ice (SIS)

Unfortunately,a large segment of _'_-,_..E_g____ud. industry

does not employ technolo$ists sa_d yet have _."_ to know" in

order to survive. A large number of this t_.ioe of firm, whe_

interviewed, expressed a desire to loarticip: c_ in the Technology

Ut_ilization albeit v:ithout the techno!o_ical._ _'_._oe_-_tl_e'_tc

develop and iml)lement some of the material th't conceivably

would be cl_ectly relevant to their operation_-.

In order to serve this legitimate need, v.:_;propose to

institute _ service based on the :3tsuudard Profile search.

• _h_ monthly ....Instead of zend!ng _ _ _e_ of abstracts generated by

"' "_" %9, _r_ c, "the oP to the non-te_n__olo_t firm, the !ipplication _peeialJst

will _'evie:;; the SP for ite.._.sof interest to the firm. If an

item is of particular relevance to the client's problems, the

AS will, explain its importance to management and if they so

desire, he v,ilI _ef.r them to technical consultants or other

sources of assictance in the region, eg., the 15BA, the



Connecticut Development uommz_slon (which can arrange financing),

the University i_{esearch Institute of Connecticut, etc. For

items of gencrai interest the _o will prepare an SP-Ne_,,s._e_ter"

which will be couched in non-technicai terms that will make clear

what the implications are for possible industrial app..,.Ica_,on.-_"_4

111.1.2 Appiication Services

"9 _ 7Under the Froposed Oi t_ona.. Information Services, a .given

Iclient may be interested in using any or a_l of the options depcnd-

_ any case, no matter what ootional servicesing upon his m_e_s .....

are chosen_ _,be eLi.e:_t wouJ.d receive the proposed ),pplicztions

_-4 _,-:_ " ....... - ' _h,_ facet of theSe.__ce. ±-.... Pl .:_a_zo-_ Services tea! with the _ ......

transfer concept: tna, oz adapting Froduct and process innovations

to a zT..m s or_',:ironl_ent. Unae. the various inforh_ation services_ a

_I 4 __-, (7 r - -- 7 " o_.Te _r.L_,._ ._oe,'J_,:_..:_loo_is _,_b._e(__=._,-' to wo.rk with a _Dartic_1--a_"_ _ indivi.-

dual o-_ work Stoup; under the Application Services, an 2pplicatio_'_s

Soccia!ist is assigned to work with the whole division or companT.

Ti_e Application Specialist's (AS) function is described below.

Part of the cask of the Ap_}!ication _ _, ,.pe.ia!ist is to deepen the

?elationship beZween the Center and the Client dT._ring the period of

the contract, In a very real sense he will be concerned with, and

responsible for, the entire company or division " "-_-_=n_._..l_ce with the

• " m C!].!_i " "_ o _- -',-_ ....Center, This zncludes coordination of _ne =e ._.= _pe_ ...._._,

_ ....... o=ip_..n_.0:i ser-.-!c_:.!rendered. Someactivities and feedback __or;. ...._,_ _ ...... "

of h_s other du_J.es are as follows:
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I. io-;e!opmer.t of the organization's "i10m.ovation profile _'

- _h_c t_sk _- accompiisilcd by _ _dyin_ ,7 p_-.r+'_in_n._ t

material published about %he firm in I.ioody's, Standard

and Poor's, 9__n_ual reports and other reference sources

I]._m s re norted productsto "-or a good idea of the "_'

and process interests along with its financial and

technological resources. Yext, the Ag visits with the

top, or near top, management of the company to get

a bettor feel for the backgro_nid information that he

has acquired. He is mostly concerned witll detcrmining

rkcre ti_c company wants to go technically and/or

_.roduct-v,'isc in its established markets or in nov:

msrkc_s. He strives for a broa£ or generic definition

of the company's goals or purpose and its real

reset!toes o

I. _-=_l,.,ldl,_ _ _omi_a1_y Innovation _T_eeds - Tams is a

_z:_e_."__"-_, demanding and, most of a!l, imasinative

task. To accomplish this he has several resources.

One is the group of Techi_ical Specialists v;orking on

informational services with the fir.<:. In meeting

periodically with this group he attempt to commtu_icate

the overall needs and goals of the _:_ompany in an

effort to give tn_ 9ethnical Spe _" _ _t._ enough

i:_.formation so that they can identify possibilities

a:_ They work with the literature. The broad, cenerie

£ofinitions of the company's goals facilitates cross-

disciplinary transfer as does the airing of the
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• °':

v_,r'_ous -company problems mn 'the AS-- Technical

G_>eeialists mecting,c.

7/orking with Stand_rd Profile Clients - Come of thesc

clients may not utillzc any service other than the

Standard Profile and therefore u'ould not have any

close pc_:son-to-perscn technical re!ationsl'ip with the

Center• The _" °,_,.,s job in thms case is to meet

oecnn_c_lre3-alarly with the client to discuss his _ _ - _

proble_ns thereby _+._ •.......b a_ a forcm:_--<_function -co

acq_aint the client w'ith the full value of" the RDC.

In this ease, thc Standard Profile has provided the

entre to "[he firm, has established a rol_:;zion_hip

with the Center, but it is up to the AJ to develop

<, dialog_c with the company to help them learn ho,v to

rose this resource.

:.........._ ........_, Researc]l an'/ Technology - Through his ......_-

-_-_ _ -_4 _" .__'_i_.nae___.Ino a company'u innovation profile, the AS

also attempts to get pertinent mm_agement research

literature in_o the hands of those who can use it in

the firm. In other words, :ic informs.lly attempts

to asso.st the interests Jn management technology of

the various members of management that he deals with.

A parti_i result of this is the identification of

special need groups for a workshop in management

technology. (Base(L on the in_.uts el' th_ Application

_ _ma._-_sts, the Center would then con_ider holding

management workshops to @iscuss the relevant
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m___em_n_ c_ncepts that have beenlde_eleped through

gevorr_ent sponsored research and experience.)

5. Rofcrra! Agent - The AS is in an excellent position

to act as a ""_" _ ".... erda_ agent to the m_na_emcnt of sm_il

companies that may get out of their deptL whe_'_

i_ivo _ " _¢ _._tzoa__n_ a new product or _'roc _ The _o,. 2i_ q

im_wledge of the TU related _rogram;:_ of _"r_.,a.a.u,_..... state

and federal agencies, as well as academic and other

institutions gives him a bread base to draw on in

c_Lggcsti:_.g v;hcrc additional help might bc obtained.

6. _.csc:arch into Technology Transfer - The AS is in a

va_mc_ue 90_It-oL to c_id in research into the technology

-L''F._ _t" .... ,'. _-,_ -" "I _ 4'- ".... _._#c. process _"• .om_ _f the.pc ..... bz__.ze,_ for

red,catch were -_-__- _mcn o_o.._a above and many more exist

m,_._ AS should bc able to give both direct and indirect

assistance with work in this area.

'_'hc sc_,_ico elements of the Application Gorvice program

ineluoc the L_c:v rroduct Opport_uaity program, AEC-NASA Tech

Briof_ and "' -"_ ....... _._ope_-_. Reports, _ompz_ter Proc_ram _ _zscmi_ation and

the Industrial oyctem_ Nanagement anc_ Technology Utilization

program The c c .... _ '_• _er._cs are described below.

Lrew Product Opportunity Prpgram

The _zey c!ements in this program are, one, establishing

_;hat the needs of a company are and two, the development of ways

in which to identify technelo_y that may satisfy these needs.

The c_tao ...... m_n_ ef ..c_._ ms performed by the Application

Specialist, thc details of which have been explaincd above.
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His purpose ms _o couch the firm'_c _!)rod_ct _.___._process goals in

broad, generic team, s that avoid the easy catcjorization into,

for example, g,as][et msu_.ufacturer instead of developer ef

sealants. This redefinition facilitates the application of

,cross disciplinary technology to the firm's technical problems

and mari.ets. In fact it may even result in the discovery of

t_e firm The means for meetingmarkets ±.:......._ __-_ou_7_._ _,_ ignored by _

these needs requires considerable " _ _Imag_na_mon and ingenuity.

Two approa.'.h_s arc _roposod. One approach is meetings between

_he App_l_i_cation .Upeciaii_t an_ the appropriate Technical

8pcciaiists. These meetings provide an opportunity for the

filth's ovc_a_! concept of itself and it's goals to be made clear

to those working in the _ • " _-._,_i_ _,_!_l _, solving area

!t also provides a _.timulating vehicle for crcs,_-cm_-,p±mna_y

transfer to solve _ "o-_ __pp_.ent._y unrelate_ technical problems. The

inclusion of company personnel in t;-,_,sc_.-_,_!_......- ic another

............. j _:_pcricncc. The

_ _ _ sneocs the setting up ofother _.pp_o._,cl.to meeting a firm' " is

user-,,_,_._'f_....._ con_er_n_c__...... . The conference in this case would

be somewhat different from _' _ "_ __-_,_,_R_ in _t the needs (or

interests of a group of fiz_ns would be clearly knov,_ and the

conference directed tov,_ard satisfying a particular set of needs.

In other words, instead of ficlding a team to cover six arcas

of technology, the conference concentrates on the particular

area idcntificd to be of interest to a number of firms.
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Toeh Briefs and '_",),_cciai Resorts ,Jervlu'"",._
., &

These items C_o_"_ _,_ pro¢!uct _a_ process innovations,

techniques suud methods, and state of the art surveys. The

nature of these =.c-,_+_- is such that t_-e :,:"__-....J...... o_a_est interest, in

terms of utilization, lies within the technically oriented

management _ -___oup _f a firm. As mentioned above, the Application

Gpecia!iut's task is to identify those pooDic within the fi_m

that a_.'eintercsted in '_Iota.., and _o_--_ for...._._ improving the

fiI_'s ,.'-_'_._cto_,'_"_ and processes.

_omDu o_. _:--_.-'-'am_'",_comination

This i,o z speoiai field of direct application. The AS will

review com_a_._,..y couputational n__ous" and interests and will .see

that the o........., -"-±_opr_atc people know about available _" __AoA computer

programs.

•nuus_rlal S_/stomc Nanagomcnt and Technolo,_.7 Pro.z_.'em

a program to make the management of _ilrr_.s not engaged in

aerospace or defeusc work, aware of the concepts and techniques

that _." ....na_ been developed to manage large com!_lex programs,

systems and organizations.

Although the envirorsucnt may be entirely different, the

underlying _ _ _-'-__on_p_,.. can have an important impact on the

• tnmo instance the AS triesm_na_..me.._ of prmvatc industry In _ "_

to point out the research that is relevant to situations of

which he is aware as a result of defining the company's

operations and interests. The distribution of aerospace

derived m_u%agomcnt b_o_ooraphmes will be madc as appropriate.
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In additlor., .vhon sufficicitt interest has bo_n gcncratcd,

worksho,_s _:.houid be ..... _._o_o:A._zod b 2 _±,e r._o_.od center to

demonstrate to, and acq-_-aint m-_ _ _ •-'-..._na_e,,en_ "..iith,the uscfulnos._

The table below s_.-_larizc_ the five basic categories of

. _c..no_o_y and the type of _'i_ms in o%ch

category and the service packcgc,s devised to .'cot the

pcrccivc6 needs.

Table )..O

Propo,_cg RDC Service "_,'__.'._,_-_o._..,

I •

Cazop_o,q'¢ c.,f Firm

_-,*.._o....,d in z'schLarge, ..... _.....u.

Optional Info.

,_.. _; 1_.COD....

,' --_ "Oc, 4

Jcrvices Other

•

3.

o

omu]!__ , crjm;Zc(' in rsch

,w

Large, e::L:.!oying
t_chnoio_ ...... (no rsch)

bm_.±_, cm:i,_, ._,,"__no
techno[tog_z, ts (no rsch)

RE/CA/i:_P yes

_P,, CA yes

Ui' /I:R;3 po s z

-%

5a Large,* no to _ .... "__'_+_ _**

User/

Producer

Conference

_.I:_aoO_,_l _. _,

sci. workshop

yes Une_/
Producer

Conference
Outputs

yes i,lanacement
sci. workshop

* Large -> i00 cmi:loyecs

** interviews _ _'_'-,_uob__, greater difficulty zn working with

5 a. typic_ fzrr;,_,"_ other,vise sor"vi_c_ pacl,mge i._ the _mc_

as for 5 b.
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The price str,_tcture for the servlces _e,_==e_ above was

based on a careful cost analysis of the p_'oposed center's

_a._._t we r iaced on theo_,erat_ no for four years _.o const s

price, that it I) a_way_ cover direct (out-of-pocket) costs and

2) that it :'_e high enough so that the proposed center would have

a reasona;,Llt_ expectation of becoming selz-suppor_Ing"÷" _:ithin

three years. The costs used in the pricing analysis were those

expected _'_ _ -- -_-_ making aLio}_ances for _._ ..... ng and

for economies of scale. These are dealt with in more detail

below in Section !II.C.

The above constraints set the lowec limit on pricing the

service p_ckages. The upper limit is based on what the client

_.... "- _:a..... on bhe value thatis will_ng t,_ pay, -': ,: .:k ,

he places on a par_icu-ar service. I,.z_hout direct experience

with an RDC's various service packages, it is very difficult for

management to assizn a value to the service and_ therefore, it

is difficult _o decide "_ow much the firm oho,Ld p_y. Accordingly,

the first __:_,_years of a new RDC's operations involve market

penetration and the demonstration _o client firms what value the

__ I 4- "
services are _o them. Consequently, we believe tna_ It is

important that the prices for services be as low as possible while

not violating the two constraints set out above; e.g., cover

direct costs plus enough margin to be self-sustaining on

I |



.___, tb.c , 5:_,er : s _c,_tomers c_.%.'_.<,ie_c_ _-':,I,,'___ the ,.'_;"_ices

g-_-,j-_,_-, -}.% w,-vi _ ce pcq_4ble to _.-_:-r.-_e.se -bhe .... _ ,,:._

if this bee_,.;_emecessary to <.us=%_i..nopeL-at.i__:_-.. 9hie pri1_eip!c

_,,_._ kee,_, dem_,-?.stratsd a± .... '..... :,, [essG "L'.';eof "ap_e older cenbers whie] _

_Py_e recent]v raised prices _r_bs_antl: ......j with very little

_so-_ion froL_ -_hoir e.-"..9.._..-._'__u_nc _'_&' eiie.'n_so

.... _ .... _ _.i..+. o___0 e_ membership _c.u %c new clients whell

_o ......... Zor cenbe-,- s_z_:_"_ces, we _"_. :o_5_ feel._ "d__s.t -_his .is i_,

_.:eeping with the t._..: ; c_,_{'b/pz'ice :.re_,.atJ..nsh-_p %h_..t the cen+e_ "

s_Lould maJ.ntain. Th_ _l......m_, -_o large cem,n,anLes should not be

us_:_...-_ subsidiz_ _._......user_. Each ,_n_._.Idyay .;he sm._.e _nric.a for

t!;e s._..,..nservice. If _ membership fee were %o b<' used end grndua-

-%_,£ f.)r different size users, or size comp_nies_ -the prob!cms of

m,-_p_'.r....-_%%/,£ other inequities would be hard i.o avc.id, _'-_rta!-_.L]y

£i£floJ_l _ "_o ;-_cminis%er:

On ..... _her hand_ '" " o_-;_-ter sc fun're from_,.'__ o , _hu should li_i%

O_.__"n'm__..le:_"" _ iK,::.Livi__l-als_. gOV_r_ m_nts and fo_n__6._tio_,_st5 _;_-:_,,__.,-'__ _ the

no_,.-..oo,_._?_.tJ.r__ ..... +_ cf th_ center's activities; _g. r'e_e_r.,_;

, . 2

i_r_to b-cs]f;r:._.<N_c_.-_y-_ra_nsler/moa _ .... " .... ,_":r ..... , _ s_,o_

?,'ith %his preamble o.nd in conjunction, u;i%h <;hi pcs-,_amo!e

iL_.Sc:o_mon IiI.C° _ ,she following prices a_-e propo_ co. -,o._o %b.e

........ _rs first ....&.... opera¢ion.



Code

DRS

DRS

RS

RS

CA

CA

SP

SIS

Title

Demand Retrospective Search (4,8 hr. respo_::_e)

remand Rctro._pec_i,,,-c o_arch (_ wk. response)

Retrospective Search (no follow on CA)

Retrospective Search (with follow on C.\)

_uzren_ Awareness-12 issues (with RS ,start)
• .oq_Current Awareness-12 issues (no ,_

o:,andard Proi'ile"'12 issues (;;ithout CA)

Sta_da_d Profiiea::cl2 issues(w:k_n CA)

Stand.u.:::i Interest Service

Cost

$!55/search

$125/search

$iO0/search

$250/year

$1SO/year

_!20/year

$!80/year

In pricin S the Standard Interest Service, v.,'eselected what

we estimate to _oe the maxlm_,_ price that the small, no-tcchnoio-

g_sb firms wii". pay. _.Jepropose that the _,rogram be carried on

this basis for a year' to determine whether or not it is successful.

if it o_oves desircable to continue the ser,_ice at this price,

we ,,_ould then seek support for the excess of cost over price.

Car'didatcs for sup_cr:"_i_ _his p_'ogra:._ include t!.c state

development ccmmissions, the State Technical Serv_'_'e Office,

SEA and possibly ether agencies or organization-_.

This is referred to as an ....,o_,_side" SP in Section II!.C.

;:_:_This is r,,_'c_-red to as an ,'insidc" SP in Section III.C.

_:-':'._::Theestimated cost of this service is ._z_,,_/),ea_



III.B. COMPUTERECONOMICS

ECONOMICANALYSIS OF OPERATIONAL

CONFIGURATIONSAND DEVELOPMENTOF PRICING CRITERIA

In order to accurately appraise the costs of a given

operation, it is first necessary to define the functional

requirements and specifications. Section I, described above,

has provided the requirements and specifications. Inasmuch as

very large volumes of information will be reviewed by the Center,

the alternative of using a computer for part of the work

i:_ediately suggested itself° Because of thedanger of a super-

ficial evaluation where a ':small" logic error can be enormously

available computer programs, i.e., one must either analyze

computer operations all the way or not at all. The significance

of the outcome of these evaluations on the proposed operations is

such that it was believed prudent to utilize the services of

Dr. Daniel Wilde, whose doctoral dissertation at MIT was concerned

with these issues. The outcome of Dr. Wilde's investigations

have resulted in a very accurate computerized operational cost

analysis and have been compared against the outcome of an equally

rigorous analysis of the manual operation costs performed by

Mr' Benjaminson. Dr. Wilde's progress is summarized below.
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Computer Evaluation Results

Two separate computer retrieval programs were developed

based upon concepts of existing Regional Dissemination Center

(RDC) computer programs. The original programs were reprogrammed

because of minor logical errors and many redundant, time-

consuming instructions. The first retrieval program is a

standard z glcal term search, where the retrieval question terms

are matched against the accession terms through a logical

expression. The second retrieval program is a logical character

search where individual characters of the retrieval terms are

logically matched against the characters of the accession terms.

These two programs have been completely reworked by deriving the

original flowcharts, eliminating unnecessary operations, and

recoding using more efficient FORTRAN statements. These two

programs have now been d_b_igged, exp_'Jm_nta]]y tested, and

production tested.

During the first production test, the input tape unit was

used for 23,298 individual reads. From the mechanical perfor-

mance and sound of the input tape drive, it was obvious that

the retrieval program was input limited. It was at this point

that the computer time reduction effort began.

From the above observation it was decided to work on the

input procedure first. Because of the experimental nature of

the work, a series of timing runs were performed. The results

are shown in the following table.



Tape Format

Original Program
Blocked BCD
Blocked BINARY
Compressed BINARY

i00-

Percentage of
Tape Reads Time (min.) Original Program

Time
23,298 3_.3 i00,@_

281 27.7 80.7%

562 22.6 65.9%

169 i_._ 42._

The experimental tape used was a reformated Documentation, Inc.

linear file and processing it required 3_.3 minutes. The first

time reduction step was to simply reb!ock, e.g., more useful

information between useless record gaps. Here both BDC and

BINARY modes were used and a reduction was obtained that was

80.7_ and 65.9_ cf the Original Program time, respectively.

later effort recoded and compressed the tape information into

less space and produced a reduction to _2._.

In order to experiment with a working system, it was

necessary to get the computer program operational as soon as

p_lole. To meet this goal the original retrieval algorithm

was used even though it contained a very major drawback. This

procedure compares each tape index term against every question

terml. If there are M tape terms and N question terms, the

alogrit_ must always perform M x N term comparisons. Well-

known algorithms are available for reducing the number of

retrieval comparisons to M + N or less. Since the above timing

tables include the M x N comparison drawback, thought was given

to revising the internal search algorithm. By still programming

in FORTRAN, a revised program was debugged, tested, and timed

in two days. A second revision has since followed. The present
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timing table is shown below. (In all timing experiments,

identical retrieval questions and tape accessions were used.)

As can be seen the last row indicates a reduction of one

complete crder of magnitude.

Tape Format

Percentage of

Tape Reads Time (min.) Original Program

Time

23,298 34.3 I00.O%

281 27.7 80.7%

562 22.6 65.9%

169 14.4 42.0%

85 4.0 11.7%
85 3.4 9.9%

Origina! Program

Blocked BDC

Blocked BINARY

Compressed _INARY

N_RAC _f!

NERAC F2

Once running times were reduced to a reasonable level,

cost studies were begun. In order to do a complete job, a timing

Simulation program has been developed that will produce all

running times and costs as a function of number of search

questions, number of accessions_ number of terms/question, and

number of terms/accession. A sample sheet from one of the

latest simulation runs is attached (Appendix B Exhibit I).

During this feasibility study_ we have been in constant

contact with Mr. Van Wente discussing NERAC's computer progress

and results. During one of these conversations Mr. Wente pointed

out the results of an information retrieval case study in _hich

the author evaluated various existing retrieval configurations

and discovered that in general the user waited fcr the machine

rather than the machine waiting for the user.

At this point it was obvious that if the proposed Regional

Dissemination Center had its own machine, that machine would
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trueiy wait for that RDC. The only real hurdle was what were

the cost comparisions between renting an in-house machine and

buying time by the hour from some other source. The evaluation

of such costs and the effects of an in-house computer are dis-

cussed in Appendix B. In summary, our studies indicate that it

_or the proposed RDC towould be cheaper and more beneficial _

rent its own machine, a small 8K two-tape 1401. Mr. Van Wente

and Mr. Larry Stephens have been consulted on this conclusion

and agree with the outcome of the study. (It should be

mentioned that this stud? involved programming and testing both

the search and reformating programs described earlier. This work

is now 75% complete.)

We project it will take the proposed center nearly three

years to become self-supporting. Since earlier established

ce_t_s still have not met their brea_keven goal after four to

five years, a bold plan is needed for cost reduction by a new

center. If an in-house machine at fixed costs is used, it can

reduce human and paper vari,_bl_ _,_qt_ by m_xJmJzJng computer

usage.
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Operation _o_t An&!;_siu

Tentative organization conficurations v:ere developed on

the basis of meeting the region's service needs as previously

described. Operation_ and procedures v'cre defined and

alternatives listed. It was decided to base the cost analysis

on three projected operating levels, using a mix of three

different levels of service. Gross cost estimates v:ere then

mad e.

The investigation trip to the RDCs at P.ittsburg and

indiana U u!:,_rsity by i;[r. Benjaminson !od to some organizational

rcfineme_Its and operational modifications. ?he revised structure

•:_as then analysed in greater detail taking into account such

factors as personnel skills, operatiolr timings, and material:

rcouirements _e_am__n_ recional wa_c and salary rates have

been used in the analysis. Estimates have been made as to the

cost of all overhead items "_ ......_o_ the thre_ o9,_,r_ti_g levuis.... . L_i L_ b ,.i

figures have been combined with direct costs, and the rcsuits

were used as a tentative basis for developing pricing figures.

Simulation Node! - The proposed operatior_! setup, having

been refined as far as practicab!c ....._ur_n_ the feasibility study,

has been flov:charted awe has been manually simulated using a

combination of deterministic and random sampling methoc_s. The

simulation has been done for three different proposed growth

curves and three different service mixes. (See Appendix: C for

a detailed - .... " ,_r_ntmo2. o_ the simulation model ant. its

assumptions.) The object of the simulation has been to detern_Ine

manpower requirements, cost figures, and possible erganizationa!
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inefficiencies, e.g. bottlenecks, as wc!l as to form the basis

for operating budget projections.

Simulation Results - - The timc requirca to _ __ea_ even was

found to be a ftu_ction of both growth potential _d of service

mix. From Fzgs. 3.C.1, 3.C.2 and 3.C.3, that, 6 ..... a constant

service mix, the time required to broakcven is inversely

related to o_o,_tn potential. This is due to "economy of scale"

factors, such as are found i.u feeding the computer the questions

in_ " _ __,in__ea,_z=g batch sizes; in the Technical Specialists having

similar questions vd_ich can be evaluated simultaneously; in

having more Technical 3pcci_llists so that each may concentrate on

a narrower area of ex2crtise.

Aside fT'em the e_-_ " ,_-o__omlc_ of scale (_nd learning) that

affect the direct costs of service packages, si£nilica_t

savings will result from the small increases in <enter indirect

.... ' _ theIndirect _ost r_t._cat_on in l'aco of growth is the result

of the heavy reliance on eic_ctronic data processing and computer

analysis fo.' clerical-type activities. This will tend to prevent

the addition of clerical help in proportion to the voltumc of

b.t_Inuss added. In other worcs, a minimum staff is ro<,u_:_

for any operation, no mattar how _jnall, but this staff will not

grow ,_monzfz,_ant!y as volmm: increases, s.s the majority of

routine, non-professional operations in the center will be

mechanized. The cost of mechanization is not proportional to the

cost of hiring additional clerical staff- in fact, in the case

of a center rcntea computer, there will be no additional cost
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for increased computer usage.

m_v addition of directly chargeable por_onnel To handle

operations at the projected maxim_ growth levels will not

exceed the effective span of management of the center's

administrative officers. This too will refl_ct the economies

of scale in the indirect cost of operations.

Fi_ares 3.C.4 and 3.C.5 indicate that for a constant

growth potential, the time required to break even is shorter

th_ greater Zho ratio of CA to SP firms being serviced. This

is so because the "0utsid_ SP" service has been priced at

brcakevon. Ficares 3.9.6 and 3.C.7 indicate Crammtica!ly the

effect of the cos_ of document reproduction.

Economics and Operational Feasibility of Computer vs.

Nanus_l Zearch - - Experiments have boon conducted to determine

whether manual searching techniques will be pr_ferable to

computer searchin_ _ _ _e._n_qu_s. Three methods <,_ manual search-

ing have been evaluated: (i) Usin_ a direct _rintout of the

computer tape; (2) Using the STAR and IAA indexes, and (3)

Using an inverted file printout.

Direct Printout of Doc_mnt Tape - - This requires

searching do_ a list of accession numbers and trying to locate

those having the desire_ index terms. For a one-term curren_

awareness question, search time for a graduate student in two

separate tests were 4 hours, 22 minutes, 43 seconds and 4 hours,

15 minutes and 12 seconds. Cost per search at $1.80 per hour
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_ay rat_werc 67. 882 and _7.655, respectively. Comparative-

a com_uter search of only onc question (batch size= I) withly,

the same term count and ass_ming 6,000 accessions per tape would

cost 83.08. If the batch size wore 20 ra_hcr than i, the

computer search cost vTou!d be only $0.20. It is important to

note that misses in the manual scarch increascd toward the end of

each search and varied according to the mental and physical

condition of the searcher. Twenty-five percent misses have been

obtained in cash of _'__n_ two searches (4 out of 16) Using this

method for Retrospective searching is impractical, since a singi(

te_n search for "0R" term searches takes about 10-15 minutes

longer; tv_o term "A?_!" searches take about 3"_ minutes longer,

and in eitLer case, time taken increases exponc_=ti_lly as a

function of number of terms.

STAR and IAA Indexes- Current a_vareness searches performed

manually arc_ _mc_._c_ than searches using the U. of Conn..

Computer ...._ "'__._n_, until the machine batch size reaches about 8

(as suming _ _f-turm questions and[ 6,000 accessions/tape). This is

based on the cost data derived in Appendix D. The cost of this

type of manual search is a linear function of the n_amber of "OR"

terms and an exponential function of the number of "AND" terms

(due to the M x N x 0 x P x .... compares necessary).

Retrospective searching is less expensive manually than

_hen using the U. of Conn Computer Center up to a batch size

of 6, at which point the computer bucomos less expensive (based

on 200,000 accessions per tape and 7-term questions).
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Nisses duc to __a_k of t_ei_%hi_± i,udcxiu_U i_,ve avera£od 62.5_

which is a _..............±let percentage than theoretical.i° This is hi<b].y

significant in tibet many potentially w_]_us.ble documents cai_ be

overlooked due to this factor alone, without regard to other

human error, which in itself can be 1. ",-. " " " oni_hly smgnmfmcant In more

than one sample search_ index terms giving five or more machine

drops did not even appear in the STAR or IAA Index for the same

. " " are machine terms only,period _o'.ne terms, such as "_iorta!ity,

with no published articles at all indexed under these terms

Inverted File - - X'his type of search eliminates the depth

of indexing problems. _oln_.e no inverteu file was available we

can only estimate its effects. It is believed tibet tills type of

search _hould take only slightly longer than a ,!_TAR/IAA search,

but bein C similar in characteristics. A major ,'._s_ouraglr._-_

feature of this type of search ms !,he high _.._¢ of producing an

inverted file The .....,_'.-.+.is such ÷_,_t any o+_,cr _t _'_'_,_+_,-._o

that might_ exist are offset and com_uter, s_o._':,r_c..__._,._scain becomes

ti_e most feasible.

The graph entitled "Comparison of Uear_hing Costs" compares

the operating costs for searching m_nua_ly with those of

._earching _-_,;,computer; cithur s, rented one or the present machine

at the University's Computer Center.

The costs of searching _nanuaily are directly proportional

to thc rg_um]Jer of searches to be done• There are no savings to b¢_

accrued due to increases in volume - in fact, the opposite is

likely to occur due to strain on the individual searcher.



o'

0
C.OHPARISOIq 0_" SEARCHIN_ r C05T'S

MANUAL. VS. U.0F C0._/N. CENTER COHPUT£R

VS. N_RAC COPIPUTIZR

_ ":L

4,000
_ 2C

"tl.-

Z: +

.... '_ 3,00o

_- .

:" IL

Ca

2+ -,._u : 12000

.... _-n _ ...... 0

+

+

+ " +, +

, ../,+ ,(.>"_+-

,...,...°,,, I+'..'."
• +,ooo-._/" /

33 RD MONTH
s 3._'/0
71_ HAtI.HRS HANIJAL

It

HERAC EXCI.U$1VK"

C OHPUT_.I_

2,000
402 HAM-HR5 HAI_IUAL

o _ zL, 3_
OPER A,TING H O N,"r'H

4.8

BASIS: 4ROWrH 1"o 200 F'IRHS AT 48TW Mo_rr_
'lO CA FIRMS PeR "OUI_IDK" SP FIRM

• . . Z

+: .,- -, -?.

+

• +.



•112-

Using the University's computer is cquiw:,_icnt to rcnting

by the hour. Increases in volume lea6 to s:_vin_s since morc

questions can be run simult_eousiy.

The _",_+_ of searching using a rented computer is different

from the other two cases, in that the total cost is completely

independent of vo!umc,

The three scarching methods thus show thrce different

relationships between volv_mc and costs.

In menuai searching, unit costs arc constant and total costs

are proportional tc volume. In scarching using the University's

computer, time costs arc constant, unit costs decrease with

rising vo!umc_ and tot_i costs increase with volume but at a

decrcasing _ate 7_i_."q77v v_hcn .... _ _ _ ,_ _ompu_cr,_c_r_n_no o_ m rented e _ _

total costs are cor ctant and unit costs arc in v'_ssely proportion-

al to volu_me.

The _raph sho_vs that ti_c rented computer becomes ].css

e_[penslva to operate than the University's computer in the 15th

month an[, _i:tan mar_ual searching in the 19th month. The

University's computer is cheaper than manual searching aftc_ _

the 33rd mo_ith.

Prom the standpoint of desirability, the three methods

have the sar.e ral_]_ing as above. The least dcsirablc method

is manual searching, which has no advantao_cs other than lower

cost at cxtrcmciy low vol_,e. Its drawbacks arc n_nerous and

serious. These incluge (a) serious lack of indexing depth

leading to a si_nificant nuJ_ibcr of misses, (b) complete lack

of certain indexinc terms also ieadin_ to: misses, (c) introdu_ion
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of h_m_n error lo_._ing to trash an([ misses, (d) dependence on

student_ vuhicil could c_ucc serious problems _:ith tuI_over and

space, conflicts duc to exams and dmfficuity in maintaining

staff + "--"a curln_ the srum_mer months. 0no ti_e other hand, if a

pcrmancnt full time personnel were used the deadly monotony of

searching would cause serious quality control and motivation

problems.

Using the Universiiy's computer eliminates thcse problems,

but introduces others such a_ scheduling proolcms, lack of time

for long runs o_d inconvenience for use in pcriphcral operations

such as mailing, _ccoun_ing, control, etc.

The most aesirablo from all standpoints is a rented

comDutcr. Its combination of constant cost and i_nedi_cy have

excellent and significant side cffccts. Scheduling is under the

complete control of the RIg. Searches that are not as good as

they should be can be stopped in the middle, corrected and re-

run on the _)ot. . _pecdv. service c_n be more ._+___i_vguarantees.

These _rc mll time cfficioncies _d may indiructly affect costs.

NailJ.ngs cqn be partially handicd by the computer, thus saving

large _:uountc of typing time. Research into such fields as

search theory can conveniently be pcrforTnod. }'or further details

see Appcncix B +_nd the preceding uiscussion on computcr

progra_ning and retrieval analysis.

Equipmlnt - Alternmto methods of reproducing abstracts have

be_n investigated, With rogmrd to initial estimates of short-

" _ copying rather ±ham * "- " _ macnincs _cemtel_ vo±umo, ..upll +_tln o,

indicated.
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At present, the feeling is that reproducing documents from

microfiche _-_'o_'_dbe preferable to storing the actual doc_m.ents.

Various read_r-printers l:ave been investigated, with the Itek 18-

24 appearing to be somewhat ,etter than the others, from the

s.ancpoir.t o_ features and cost, for the estimated needs.

Operation,s - One of the largest single labor costs

to the system is the fully direct cost of the Technical Specialists.

_ •Ziethods oi reducing t.ni_ cost have been in-¢estigated, especially

thro -_u_._ increased co'-_uter_ utilization. !f computer costs, which

are a s:._ialipart of o<e:.-ah! cost (approximately 5;J), were doubled,

the cost of u, _ __Tec_n_ca_ Specialists could, in a conservative estimate,

be cut by as mucil as twenty percent. A further reduction of overall

cost might be achieved through the computerizing of many of the

routing_ ......._, lo_g_n_ and stat._stical functions.

_t_=_.<,._o r_,_:m_.% a_;d Control by Simulation

_,S a e it ...._o___o,_-on to the simulation model developed lot the

feasibility study analyses, we pro'posed that this model be elabora-

ted and .... _"_.ue..uoo into a digital_ computer model. This %____i7 permit

a greater degree of detail in operations and the number of variables

_nu_udeu. Using ÷_ model it would be possible to make nionthly

comparisons of actual operations (time and cost) with the models

o_]Lput _s_ _.....o the same ].np",_....--e_.qul_ements'-_" , The differences can then

be analyzed to " '_ - "-_euelml,:e ;._here discrepancies are oc ,_- "_ cu_r_ng --be it

different costs or times than assmc_.ed or logic errors in modeling
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the ope_atic<_:<. The analysis then serves to make the mode more

realistic an_ at the s9lae time develops planz&ed costs and times

to control by.

The successful application of simulation to the planning

and control of RDC operations _euld mar]'_ a significant breakthroagh

in the manaTement technol.ogy.
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the Subcommittee on _n+._s, Trademarks _ _

C',_'_,_,+_ of the Cormmittee on the Judiciary,
U S Senate, 86th _.....-.-,_ oY_ S 3156 aria

i:. 3550, published 1960.

_atents_ Trademarks and Copyri,zhts ; _opcrt

of the Co_uittec on the Judiciary, U.Z. Senate,

made by its Subcommittee on P_tents, Trade-

m _I_ and C_v_h_-.3 to_,'the_ with !n('ivi{,_n]

Views, 86th Concress, published 1961.

government Patent Policy; Parts ! and 2,

Ik_arings before the Subcommittee on Patents,
kraucmarks and Copyrights of the Committee on

the Judiciary, U.S. Senate, o7t=_ Congress,

on 3.1084 and S. 1176, published 1961.

Patent _olicies RelatJ.n_ to Aeronautical

and :_pmcc Research; Parts ] and 2, }!carings
Before tnc Special Subco:%mittee on Patents
and Scientific Inventions of' the _o ...._.__ttc_4.,

on Science and Astronautical, U. S. [louso of

P_eproscntativcs, 87th Congress, on !I.]3.

1934 and _i _ 6030,..... published 1061 _:.-_ 1962.

I'[ational P_tent Policy; Hearings before the

Subcommittee on Patents, Trademarks and

Copyrights of the Committee on th_ Juciciary

U. S. oc_._....n_.oc, 87th Congress, on S.I084 and
S 1176 Solo witness: Admiral }I "• . . _. Rickover,

he_ring hold June 2, 1961.
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123.

129.

130.

131.

132.

133.

134.

o_ace o,._belll _c Communications ; IIearings
before the Subcommittee on Honopoly of the

So!oct Committce on _mai! Business, U.8.

Senate, U.3. Senate on Public Policy

Questions on the Ownership and Control of
a op_oc- _atel!ito Communications .....

hearings held August 2,3,4,9,i0 an{i I!, 1961.

O_,-m.ership of inventions Dove] oToed in the Course

of Pcderal ;Space Research Contracts; Rsport
of the 3ubcor_nittoe on Patents and Scientific
Inventions of the Committee on Science and

Astron?_utics, U. S. House of Representatives,
87th Congress, published 1962.

P_'tents, Tr%&emarks sad Copyrights; Report

of the Committee on the judiciary, U. S. Senate

m%_e by its Subcontmitteo on Patents, Trademarks,

......._o_yrlgnts, together with Individual Views,

$Tth Congress, published 1962.

Government Patent Policies in Netoorology

and %esther Hodification- 1962; Hearings
before the Subcommittee on i_Ionopoly of the

<._iuct Com_mittee on Small Business, U. S.

S_nate, 87th Congress, on The Effect of
l?c_cl,s.i V3,--,+,..-,_+"D,-..n4..-,i,-,_ Or.[ _'_...... ._+4='4r.',_ T._f.....

po!y, Economic Growth and 8m_il Business,
published 1962.

Economic Aspects of Goverr_ment P_t_nt

Policies; Hearings before a Subcommittee

of the Select Co_uitteo on Small Business,

U. S. Senate, 88th Congress, on the Impact - -

Small Business, Hearings keld Earch 7,8,13

and 14, 1963.

Eco_omic anu _og_l Problems of Go# ......... _no

Patent Policies; Report prep_rcd <i_r the

Subcommittee on _onopoly of the Select

Committee on Small Business, U. S. Ccno_te,
published 1963.

Tburteonth Annual Report of the Select

Committee on Small ,_uomn_ss,_'_,- U.S. Senate;
oo_n Congress, includes statement on Federal

P%tent Poiicios, published 1964.
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136.

!37.

138.

_JJ

140.

141.

142.

143.

Pc.tents_ Trademarks <vnd _ -,-_"r- +_.uop._=m_;h_s__ Report
of the Committe_ on the Judiciary, U.S.

Senate, made by its Subcommittee on Patents,
Trademarks and Copyrights, tosother with

Individual Views, 89th Congress, published
1965.

Gover__ment Pc_tent Policy; _arts I and 2,

He%_'ings before the Subcommittee on I'ateuts,
Trademarks anu Copyrights of the Committee

on the Judiciary, U.S. Senate, $gth Congress

on _!:.789, S.1809, :3.1899, and S.2326, published
le.6a

i'atents, Trademarks ::_nd Copyrights; leport

of t]-e Committee on the JuCiciary, U.S.

Sonmts, m_dc by its Subcommittee on Patents,

Tr:m_cmar]ds and Copyrights, 89th Congress,
published 1966.

l'ubiications of the i]ubcommittee on Patents,

Tra<<._mari_s and Copyrights of the Committee

on the Judicinry, U. S. Senate:
_a _ent Studic_ :

_overnmont Assistance to Invention and

!iesearch: A T.e_i_-o-_-.--°_°+'iveHistory, " ]3arb:zra

H. Ji!crin, (i959), 199 pages.

Patent Practices of Oovorumcnt Agencies:

L_tzo .....i Scloncc Fozu=dation (1959) ,, pages.

_-_:__m_-n_'_'_.7,v _ ,,. • .__ ...._ _._tmor_ i_ocncy (1961) 70 _"_,;"'s

9

iepartment cf Defense (19'61) 129 _%j_:s.

-cpartment of Agriculture (1961') 161 p_.o_.f_ fr .-,,_ •

Pederal Communications Co_mission ('1962i 16

@
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AcLm_L_N_,_,trmtion anc_ Utilization of Government

!L_J o

6_-4 3' ,

Ovmod !_atcnt Pro_ert,y_"., Archie ]_,i. ±',_<_,_mer,
I_reparod. Under Contract NASw-177 with NASA (1960),
73 pages. A reprint of this report _ppears
in ,,T_ i._ +......._ _olicies Rclatin_ to Ast:ronauti-

cal and Sp_.co Research," Hcarings Scfore
Special Subcommittee on Patents and ;ciontific

c, , ' _-.._ anrlInvontio'as of the Con_.ittoc on ,_cz_n..e _.

Astronautics, House of Representatives, Part 2

87th Con_re_s, 1st Soss (1961) ,j.._._e._65-138

"NASA _roDoscd Licensing. ...._...._ul_.tmo,_"...., A _c°-_or+
_ " _'" National Acronmutics o0ii _Io_rln_," _nc Space

Administration, September 20 and 21, 1962,

-_ - ,, _Ta-_:iona!"NASA P_tont Progro.m Review ocumcnt,

£sronmutics en_ _;pmcc Administration, April
1966, 38 pages.
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EXHIBIT I

THE UNIVERSITY OF CONNECTICUT

THE SCHOOL OF BUSINESS ADMINISTRATION

Dear Mr. President:

How do businesses take advantage of new

technology? In order to determine the effect of

technology on the business community of New England,
the University has undertaken a research project

on technology transfer.

I ask for your participation in the project.

Its success depends upon our obtaining a limited

amount of information about your firm. The data

requested are not considered to be proprietary;

however, the answers to the enclosed questionnaire

will be treated with the utmost discretion and no

specific disclosures of any kind will be made.

Your assistance in this research is greatly

needed. I am confident that the results will be of

benefit to New England business.

_Dean /

Enclosure s

STORRS, CONNECTICUT 06268



TIME PE_4ITTING, PLEASE ANSWER _{E ADDITIONAL QUESTIONS BELOW.

Yes No

I. Have you ever applied for a license for a government
o_ned patent?

Q Have you ever sought to buy a license from a
government contractor?

3_ If exclusive license were available from the

government would you apply for one?

4. Do you feel that goverr_ment owned patents, in general,
have any c_rcial value?

_o In view of the large &mount of government sponsored
R _ D do you look to the government as a source

of new product ideas?

_B Do you have a company procedure for documenting
new ideas?

?. Dc_ you feel tha_ this procedure is effective?

_e Does this procedure include a monetary incentive
fo_ _e inventor?



EXHIBIT III

FIELDS OF INTEREST

010 AERODYNAMICS (Research) 130 PHOTOGRAPHY _ OPTICS

20 AIRCRAFT

030 ENERGY CONVERSION

T Fuel Cells, Energy Conversion
Cells, and Solar Ceils

2 Conversion Techniques
3 Power Sources, Including Batteries

4 Power Plants or Equipment

140 INSTRUMENTATION

T Design, Installation and Testing
2 Gyroscopes
3 Measuring Instruments and Gauges

4 Recorders. Transducers. Indicators,
Controllers, and Auxiliary Equipment

5 Industrial Process Instrumentation and
Control

040 BEHAVIORAL _ SOCIAL SCIENCES

0S0 BIOLOGICAL AND MEDICAL SCIENCES

060 CItEMISTRY

T Chemical Analysis _ Identification
2 Synthesis

3 Properties

070

1

2
3

4

090

INDUSTRIAL SUPPORT EQUIPMENT AND
TECHNIQUES
Heating, Ventilating, Air
Conditioning, Refrigeration
Water Purification and Treatment

Construction Equipment,
Materials and Supplies
Containers and Packaging
Ground Transportation Equipment

ELECTRONIC EQUIPMENT
T Communications Equipment
2 Telemetry

3 Test Equipment and Maintainabilty
4 Components (eg.) transistors)
5 Circuits and Miniaturization

6 Computers

7 Data Processing

100 ELECTRONICS AND ELECTRICAL

T Circuit Theory

2 Feodback and Control qDaeory
3 Lighting, Wiring Techniques and

Materials, Motors, Generators
4 Transmission

S Switches, Relays and Other Electrical
Equipment

110 LABORATORIES _ TEST FACILITIES

120 INDUSTRIAL PROCESSES

[ Casting, Extrusion, Forging,
Machining, Metal Forming

2

03
4

5

6

Fiber and Powder Metallurgy
Numerical Control

Welding, Brazing, Soldering
Quality Control and Inspection
Separation, Purification, Drying

150 _CHINE ELEMENTS AND PROCESSES

T Bearings, Seals) Pumps) and other

Mechanical Equipment
2 Hydraulic and Pneumatic Equipment
3 Lubrication, Friction and Wear

4 Materials Handling

160 MATERIALS, METALLIC
i Cermets

2 Corrosion and Electrochemistry
3 Hetallurgy and Metallography
4 Physical and Mechanical Pronerties

170 MATERIALS, NONMETALLIC I
T Adnesives and Seals

2 Ceramics, Refractories and Glasses

5 Coatings, Colorants, and Finishes
4 Fibers and Textiles

5 Wood and Paper Products

180 MATERIALS, NONMETALLIC II
T Petroleum Products and Petrochemicals
2 Pharmaceuticals and Cosmetics

3 Plastics, Reinforced Plastics
4 Rubbers

5 Other Materials

190 MATHEMATICS

200 EARTH SCIENCES _ OCEANOGRAPHY

230 PHYSICS
T Acoustics

2 Cryogenics
5 Fluid Mechanics

4 Magnetism
S Masers and Lasers

6 Plasma Physics

7 Structural Mechanics, Stress Analysis,
Vibration and Shock

8 Solid State Physics
9 Thermodynamics and Heat Transfer

240 Atomic) Molecular, _ Nuclear Physics)
Including Nuclear Engineering

270 PROPULSION AND FUELS

300 SPACE SCIENCES AND EXPLORATION

400 FIELDS NOT INCLUDED ABOVE



EXHIBIT IV

QUESTIONS FOR PERSONAL INTERVI_2qS

1. What are your needs for technology?

2. How do you use technology?

2a. How would you use technology?

In general terms explain RDC as technological resources

3. How could an RDC assist you in meeting your technological needs?

Specifically what would you use the data for:

a. Diversification

b. New products

c. Improve existing products, processes, devices, methods, etc.

d. To bid on Feder_l, state or municipal contracts

e. Interested in entering fields such as, educational teaching
aids, urban redevelopment, earth sciences, etc.

4. a. For small businesses - In what ways can an RDC supplement
SBA or other Federal agency services?

i. Field offices

2. Centralized offices

b. For larger businesses - (non-SBA eligible) In what ways can
an RDC supplement

i. Field offices

2. Centralized offices, government information services,
state or Federal

5. Specific services that could be of interest

a. Referral (specify type)

b. Seminars, workshop, etc.

c. Marketing

1. Marketing surveys on new products

2. Subcontract_ licensing, etc.

d. Other management science information



Questions for personal interviews continued:

5. e. Information retrieval, NASA file

i. Speed of answer required

2. Number of questions

3. To find relevant sources of R&D

f. Other management science information

6. In what ways do you feel federally funded R_D is relevant to

your company?

a. Contracts from federal agency or federal contractor

b. New products

c. General stimulation of thinking in new areas

7. Possible problem areas of working with an RDC

a. Trade secrets

b. Other company proprietary information

c. Communication

8. What experience Sf any have you had in working with a Government

agency?

a. Federal

b. State

c. Municipal

9. What role should the Federal government p_ay in assisting local

government and business in applying new technology to the

solution of public needs such as urban redevelopment?



SIC

NUMBER

.2086

2231

2241

2256

2431

2499

2512

2621

2821

2834

2841

2844

2851

3069

3079

3111

3131

3141

3272

3357

3361

NO. of

FIRMS

1

1

1

1

1

1

1

1

2

3

1

2

i

2

2

3

2

2

4

i

i

2

Exhibit V

DESCRIPTION

Bottled and canned soft drinks and carbonated
waters.

Broad woven fabric mills, wool: including dyeing
and finishing.

Narrow fabrics and other smallwares mills:

cotton, wool, silk and man-made fiber.

Knit fabric mills.

Millwork plants.

Wood products, not elsewhere classified.

Wood household furniture, upholstered.

Paper mills, except building paper mills.

Plastics materials, synthetic resins, and
nonvulcanizable elastomers.

Pharmaceutical preparations.

Soap and other detergents, except specialty
cleaners.

pU_OAA_AA_,

preparation, except soap and detergents.

Perfumes, cosmetics, and other toilet preparation.

Paints, varnishes, lacquers, and enamels.

Fabricated rubber products, not elsewhere
classified.

Miscellaneous plastics products.

Leather tanning and finishing.

Boot and shoe cut stock and findings.

Footwear, except house slippers and rubber foot-_
wear.

Concrete products, except block and brick.

Drawing and insulating of nonferrous wire.

Aluminum castings.



SIC NO. OF
NL94BERFIRMS DESCRIPTION

3362 1 Brass, bronze, copper, copper base alloy castings.

5391 1

3423 1

Iron and steel forgings.

Hand and dege tools, except machine tools and

hand saws.

3429 1

3441 1

Hardware, not elsewhere classified.

FabricRted structural steel

3451 1

3452 1

Screw machine products.

Bolts, nuts, screws, rivets and washers.

3461 1

3471 2

3479 2

Metal stamping.

Electroplating, plating, polishing, anodizing

and coloring.

Coating, engraving, and allied services, not
elsewhere classified.

3494 3

3499 3

Valves and pipe fittings, except plumbbers' brass

goods.

Fabricated metal products, not elsewhere

classified.

3541 1

3544 1

Machine tools, metal cutting types.

Special dies and tools, die sets, jigs and
fixtures.

3552 1

3559 3

3571 4

3585 !

3591 2

3629 1

Textile machinery.

Special industry machinery, not elsewhere
classified.

Computing and accounting machines, including cash

registers.

Refrigerators; refrigeration machinery, except

household; and complete air conditioning units.

Machine shops, jobbing and repair.

Electrical industrial apparatus, not elsewhere

classified.

3662 2 Radio and television transmitting, signaling,

and detection equipment and apparatus.



SIC NOt OF
NUMBER FiRIs'IS DESCRIPTION

3679 2 Electronic components and accessories, not
elsewhere classified.

3699 1 Electrical machinery, equipment, and supplies,
not elsewhere classified.

3729 2 Aircraft parts and auxiliary equipment, not
elsewhere classified.

3811 6 Engineering, laboratory, and scientific and
research instruments and associated equipment.

3821 3 Mechanical measuring and controlling instruments,
except automatic temperature controls.

3831 1 Optical instruments and lenses_

i38_2 2 Orthopedic, prosthetic, and surgical appliances
and supplies.

3999 1 Manufacturing industries, not elsewhere class-
ified.

7391 4 Research, development, and testing labs.
Labs primarily engaged in research, development,
_ud testing on a commercial basis.

8911 1 Engineering and architectural services.
Establishments primarily performing services of
a professional nature in the fields of
engineering and architecture.
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SECTION III

C,_up 19.---ORDNANCE AND ACCESSORIq_

_wp lml_c7
N.. No.

lgl GUNS, HowrrZERS. MORTARS. AND
RELATED EQUIPMENT

191! Guns, hcwit_rs, mortars, and related
equipment

192 AMMUNITION, EXCEPT FOR SMALL
ARMS

1921 A_tillery cunmunition
1922 Ammunition loading and assembling
1929 Ammunition, not elsewhere classified

I_ TANKS AND TANK COMPONENTS
I931 Tanks and tank components

I_4 SIGHTING AND FIRE CONTBOL EQUIP-

1941 Sighting and Bre control equipment

195 SMALL ARMS
1951 Small arms

196 SMALL ARMS AMMUNITION
1961 Small arms ammurdtion

199 ORDNANCE AND ACC_SORIES, NOT
ELSF,-WtiERE CLASSIFIED.

1999 Ordnance and accessories, not else
where classified

Majo_ Group 20.--FOOD AND ]_DRED PRODUCT.:,

201 MEAT PRODUCTS

20!1 Meat Packing Plants
2013 _oges _ other prepared meat 1_

ducts
2015 Poultry and small game dreuing ard

packinq, wholesale

202 DAIRY PRODUCTS

2021 Creamery butter
2022 Natural Cheese
2023 Condensed and evaporated milk
2024 Ice cream and /rozen de_e_'ts
2025 Spec/al dairy p;oducts
202S Fluid milk

2_ CANNING AND PRESERVING FRIT]TS,
VEGETABLES, AND SFA FOODS

203! C_'uned and cured se<x foods

28_.2 C_._nned specialties
2033 Canned fruits, v_et_bles, pres_:ves,

jams, and jellies
2024 Dried and dehydrated flu.its and _'ege_

tablet
20,3_ Pickledfruitsand veqetables; v_,tabls

sauces and se_,_n/ngs;salad dre._inqs
2_6 Fresh or frozenp_:ckaqed fish
2037 Frozen fruits,L_t juices,veq;_tcbles,

and specialties

2t_4 GRAIN MILL PRODUCTS

2041 ,Fioux cmd o'_her grain mill p_:_ducts
2042 _epared te_ for animals ,_nd fo'wls
2043 Cereal preparation_

Group l_lmttry
No. No.

mce
_45 Blended and prerpared flour
2046 Wet corn m_ag

BAKERY PRODUCTS

_1 Bread and oth_ baker,/ products,
cept biscuit, crackem_ and pretzelm

2052 Biscuit, crackers, c'nd pretzels
206 SUGAR

2081 Cane sugar, except refinin 9 only
2062 Cane sugar reining
21_3 Beet sugar

20"/I
2072
2073

2082
2O83
2084
20_5
2086

2087

CONFECTIONERY AND BELATED PRO-
DUCTS

Candy and otherconfectioneryproducts
Chocolate and cocoa produc'm
Chewing gum

BEVERAGE INDUSTRIES

Malt liquors
Malt

Wh_es, brandy_ and brandy spirits
Distilled,rectified, and blended liquom
Bottledand car_ed softdrinksand car.
bonuted waters.

Fl_vor'_g extracts and flavoring akup_,
not elsewhere classified

209

2091
ZU_Z

2093

2094
2095

2O96

2097
2098

2099

MISCELLANEOUS FOOD PREPARA-
TIONS AND KINDRED PRODUCTS

Cottonseed oil nxt_ls

Soybean oii
Veqe_ble oll mills°ezc_pt cottoeu_d
and soybean
Grease and tallow

Animal and maline fats and oL_, ex-
cept qrease and tallow
Shortening,_able oils,rncrm]arine and
other edible fats _md oils. not elsewhere
classified
Manufactured ice
Macozoni, spaghetti,vem_icelli,and
noodles

Feod preparations, not elsewhere clus.
sifted

Ma_or Group 21.- TOBACCO MANUFACTURES

211 CIGA.RETTES

2111 Cigarettes

_12 C'GARS

2121 Cigom

9_3 TOBACCO (Ct_WtNG AND SMOKING)
/_ND SNUFF

2131 Tobacco (chowing _md :_mok_nq)and
snuff

21_ TOBACCO S_'_]_NG AND ._ED_Y-
ING

_:_41 Tobacco stezm.u_ 9 ,_,_dred_ng

21v



Qe0_ l_'uJt_
No. 1_

Major Group _L---TEXTH.E MILL PRODUCTS

321 BROAD WOVEN FABRIC MILLS, COT.
TON

2211 Broad woven fobrtc mills, cotton

BROAD WOVEN FABRIC MILLS, MAN-
MADE FIBER AND SII_

2221 Bro_d woven fabric mills, man.umde
fiber and silk

BROAD WOVEN FABRIC MILLS,
WOOL: INCLUDING DYEING AND FIN-
ISHING

2_1 Broad woven fabric mills, wool: includ-
Lug dyeing and finishing

_B4 NARROW FABRICS AND OTHER
SMALLWARES MILLS: COTTON,
WOOL,83I_ AND MAN-MADE FIBER

2241 Narrow /cLbrics and other smaJlwcrr_
mi]_: cotton, wool, silk and man-m_d_
fiber

• L_ KNrFTING MILI,S

2252 Seamless hosiery mills
2253 Knit outmwear mills
2254 Knit underwear mills
2256 Knit fabric"
2259 Knitting mills, not elNwh_e clmmified

DYEING AND FINISHING TEXTILES,
EXCEPT. WOOL. FABRICS AND KNIT
GOODS

2261 Finishers of broad woven fabrics of
cotton

2262 Finishers of broad woven fabrics of man.
made fiber and silk

2269 Dyeing and finishing textiles, not else-
where classified

227 FLOOR COVERING

2271 Woven carpets and rugs
2272 Tufted carpets and rugs
2279 Carpets, rags, and mats, not elsewhere

classted

228 YARN AND THRF.AD MII.I.S
2281 Yam

fibem_ mills, cotton, man-_

2232 Yam throwtnq, twMflng,and winding
mills, cotton, man-made fibers and s_k

• 183 Yarn mills,wool including carpet and
rug yam

2284 ThreGd mills

229 MISCELLANEOUS TEXTILE GOODS

2291 Felt goods, except woven felts and hats
2292 Laceqoods

Paddi_sand upholstery filling2293
2294 Processed waste and recovered fibers

and flock
2295 Artificial leather, oilcloth, and other im-

preqnated and coated fabrics except
rubberized

2296 Tire cord and fabric

No. No.

_7 Wool sooudng0 worsted combing, and
tow to top mills

2298 Cordage and twine
2299 Textile goods, not e_:iewi_re clmmifled

Major Group _.----APPAREL AND OTHER FINISHED
PRODUCTS MADE FROM FABIUCS AND

SIMILAR MATERIALS

2'31 MEN'S, YOUTHS', AND BOYS" SUITS,
COATS. AND OVERCOATS

2311 Men's, youths', and boys' suits, coats
and overcoms

232

2322
23_
2327

2328
2329

MEN'S, YOUTHS', AND BOYS' FUR-
NISHINGS, WORK CLOTHING, AND AL-
LIED GARMENTS

Men's,youths',and boys' shim (except
work shirts),collars,and
Men's, youths', and boysnig_
Men's, youths', and boys" neckwear
Men's, youth', and boys' repro'ate
trousers
Work clothing
Men's youths', and boys' clothing, not
elsewhm'e clc_,_fied

233

_4

235

236

237

238

2331
2385
2337

2_19

2341

2351
_52

2363
2369

2971

2381

2384
2385

2386
2387
2389

WOMEN'S MISSES', AND JUNIORS"
OUTERWFAB

Blouses. waists, and shirts
Dresses
Suits, skirts, and coats, except fur coats
and rutncoc_
Women's, mists', and juniors' ov,hkr-
wear, not elsewhere classified

WOMEN'S, MISSES',CHILDREN'S, AND
INFANTS' UNDER GA.P,MENTS

Women's, misses', children's and in/_nts'
underwear and nightwe_r
Corsetsand allied garments

HATS, CAPS, AND MILLINERY
Millinery
Men's and boys' hats and c_ps

GIRLS', CHILDREN'S, AND INFANTS'
OUTERWEAR

Drm, blou_,s, waists, and shirts
and suits

Girl_', children's and infants' outm'wear,
not elsewhere class_ed

FUR GOODS

Fur goods

MISCELLANEOUS APPAREL AND AC-
CF,SSORIF_

Dress and work gloves, except knit and
leather

Robes and dressing gowns
Raincoats and other w_ter_:_f outer
garments
Leather and sheep lined clothing
Apparel belts
Apparel not elsewhere classified

218



o,mmsmt,,._
No. N_

239 _US FABRICATED TEX.
, , TILE PRODUCTS

_1 Curtains and dmpm4_
Z_92 Houmdumishmc_, except curtaf_ and

dzcrpe_es.
Te_ile bags

C vm, products
in 9. and tucking for the trade

_96 Apparel findings and related products
Schiffli machine emb_erles
Fabricatod textile products, not elm_
where

24i

2U

&'E4

249

b4_c_ Group 24.--LUMBER AND WOOD
PRODUCTS. EXCEPT FuRNrI'URE

LOGGING CAMPS AND LOGGING
CONTRACTORS

2411

2421
248
2429

24,51
24_
24_

2441

2442
2443

2445

2491
2499

Sawmllla and planing mills, general
Hardwood dimonskm and floming
Special product sawn_, not eh_whm'e
cla._ied

MILLWOBIL VENEER, PLYWOOD, AND
PREFABRICATED STRUCTURAL WOOD
PRODUCTS

Millwc_k
V_ an_anp_ood plan_

l_efabficated wooden buildings and
_h-'uctuzal members.

WOODZN CONTAINERS

Nuilod and lock comer wooden boxes
and shook
Wbebound boxes and c_at_
Venm_ and plywood containers, e:zcept
boxes and cra_
Cooperage

MINUS WOOD PRODUCTS

Wood presorvhscj
Wood products,not elsewhere clase_ecl

252

Croup 25....-,FURNITURE AND FIXTURES

HOUSEHOLD FURNITURE

Wood household furnitu_, except up
holst_red

2512 Wood household furniture, upholstered
2514 Metal household furniture
2515 Mattre_es and bedsprings
2519 Hocmohold _,'ni_e, not elsewl_re dam

_ed

OFFICE FUI_NTTURE
Wood affice flzzr_u'e
Metal office fun_ture

PUBLIC BUILDING AND RELATED FUR-
NITURE

_31 Public building and _elated fimztture

GwmpIudun.y
N_ No.

254

259

2591
2599

PARTITIONS. SHELVING. LOC[ERS.
AND OFFICE AND STORE FIXTURES

Wood partltiona,shelving,lockers,and
officeand Stme flx_ures

cMff_ partitio_, shelving, locker_ andand store fixtur_

IVlI_US FURNITURE AND
FIXTURES
Venetian bltud_ and shade_
Fumitme and _es, not elsewhere
clmmU_ed

Ma_ Ckoap 26.--PAPEB AND ALLIED PRODUCTS

_61
2811

265

_41
2642

2644

2646
2G4_

PULP
Pulp mills

PAPER MILLS, EXCEPT BUILDING PA-
PER MIM_
pap   -ept bu U g pap 
PAPERBOARD MILLS
Papmboard

CONVERTED PAPER AND PAPE_-
I_ARD PRODUCTS, EXCEFr CONTAIN.
F_L_ AND BOXES

Paper coating and qlazinq
_velopms
Bag,,, except text_e bac_s
W_tp=per
Die cut pap_ and papmboard; and card-

_m_ and-mold_l pulp goods.
_,onvened paper and pap_boani p_o-
ducts, not elsewhere clam_i_

PAPERBOARD CONTAINERS AND
BOXES

271

272

27_

2651 FokUnq paperboard boxea

_5_ Set-up pal:_board boxesCmrugatod and solid fib_u basN
Sozdtary food containers

_5_ Fiber can_, tube.J, drums, and
products

266 BUILDING PAPER AND BUILDING
BOARD

HI Builcl/nq paper and buildtnq bored

Major C,,ou__7..--PRINTIN_, PUBL/SHING, AND
ALLIED INDUSTRIEq

NEWSPAPERS: PUBIJSHING. PUBLL.qH-
ING AND PRINTING

2711 Newspapers: publishing,publishingand
printing

PERIODICALS: PUBLISHING. PUBLISH-
ING AND PRINTING

27_1 Per_cals: pu_Ibshlng,publlsh_g und
printing

BOOKS

2731 Books:publishing,publishhxgand print-

27_2 _k printing
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No. No.

MISCEH.ANI_US PUBLISHING
_741 Mtscelkmeous publbhing

COMMERCIAL PRINTING

_nss _arcs_ _,
275_q Engraving and pkmm l_¢]nting

276 MANIFOLD BUSINESS FOF_MS MANU-
FACTURING

2761 Manifold bwd_eu forms manufacturing

277 GREEI'ING CARD MANUFACTURING
_2771 Greeting card manufacturing

278 BOOKBINDING AND REI_TED INDUS-
TRIES

2782 Bl_k.boo_ looso leaf binders and de-
vices

, 2789 Bookbinding, and miscellaneous
work

In SERVICE INDUSTRIES FOR THE PRINT.
ING TRADE

2791 Typesetting
Z79S Photoemgravtnq
2794 EtecuotFping and stereotyping
2799 Service industries for the printing trades,

not elmwhore claJr_Sed

Ul

_3

284

bk_e Gro.p 28,--CHEMICALSAND
PRODUCTS

INDUSTRIAL INORGANIC AND OR-
G.i_mC CHEMICALS

281Z _ and chlorine
_i$ indmmlai

2815 dye (cyclic) intermediates, and _-
gcmic_ts (lak_ and toum=)

2818 Inorgm_ pigments
UI8 I.uduxtrt_ ,:_gcmic chemicals,not ese-

2819

$"821

28_
2_4

2831
28_

_834

2841

where classified
IudusUtal ln_ chemk:ab, not else-
where clauifled

PLASTICS MATERIALS AND SYNTHE-
TIC RESINS. SYNTHETIC RUBBER. SYN-
THETIC AND OTHER MAN-MADE FL
BERS. EXCEPT GLASS
Plastics m_kfll, synthetic reJins, and
nonvukanizable elastomers
Synthetic rubber (vulccml_ble elmto-
mers)
CeUu]osi¢ morn-made fibers

Synthetic organic fibers, except cellulosic

DRUGS
Bioloqical products
Medic_al chemicals and botanical lz_
ducts
Pharmace_ca! _reparations

SOAP, DETERGENTS AND CLEANING
PREPARATIONS, PERFUMES, COSME-
TICS. A_"D OTHER TOI_r PPd_AI_A-
"lIONS
_o_p and other detergents, except spe-
cial_ cleaners

No. No.

284_t SpecitMty cleaning, polishing, and _=d-
_ion pr_aratlons, exce_ _ and

284,5 Surhce active _entn, _ agents,
sulfouat_ cdls and Xadstmm

2&t4 _, cm_ettcs, and o4h_ toilet

PAINTS. V_._IL_, LACR_o EN,A-
MELS. AND _ PRODUCTS

38,51 Paints, varnishes, la_m. and mmme_
_$_ Putt_, calking compund_, and

GUM AND WOOD CHEMICALS
2881 Gum and wood cbunlcals

287 AGRICULTURAL CHEM/CALS
Fertillx_
F_ti]lzs_. mixinq only

289

2871
2872
287'3
Z879

2891

MISCELLANEOUS CHEMICAL PRO-
DUCTS
Glue and gelati_

Pr_ttnq ink
2894 Fatty ackb

Carbon black
Chemicals and chemical _,
not elsewhere clmmtfled

_qk_or _ _--P_ItO_ _ AND

291 PETROLEUM REFINING
2911 Petroleum refitting

_9S PAVING AND ROOFING MA_

m

1951 Paving m/xtur_ and blocks :
2952 Asphalt ie_ and coatings

MISCELLANEOUS PRODUCTS OF PE-
TROLEUM AND _OAL

Lubricating oils and _easesProducts of petroleum and coal not
whe_ clamifi.d

Maksr _ S0_--RUn_ AND I_SC_[LLAN_OUS
PLAS13CS PRODUCTS

_01 TIRES AND INNER TUBES
3011 Ttr_ and lnn_ tubes

RUBBER FOOTWEAR
_021 Rubber footwec_

3O3 _ RUBBER
3031 Reclaimed rubber

306 FABRICATED RUBBER PRODUCTS. NOT
_.SEWHERE CLASSIFIED

Fabricated rubl_r products, not else-
where clo_ied

MISCELLANEOUS PLASTICS PRO-
DUCTS

• _79 Miscellaneous plastics products
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Om,mkdm_

re.l,,+c....+ m.--mAmmm  mmm
PRODUCTS

811

SI2

818
4_

LEATHER TANNING AND FINISHING

8111 Leuthe tanning and _.

INDUSTRIAL lEATHER BELTING AND
"" PACKING

ms +t=t=,mat _ J,.mmj =a
BOOT 7_ID SHOE C'UT STOCK AND
FDIDDIGS

$151 Boot and shoo cut stock and findinga

_._+,m4 FOOTWEAR. EXCEPT RUBBER

• sla _ .am.ms

$1Sl+_Loathw drum, smnktzum_ and work
' gloves

+_6 • LUGGAGE .
8111 Luqgago

SlY' ;+ HANDBAGS AND _ P/_ISONAL
LEA'rHER GOODS

SlTI Wmnm'u handbags and purmm
Sin PaJonaibathz c/ood_, acept hon b

and punm_
:_IH Leati_ goods, not tlmmhere

Nular _ SS.-...._ON¢.. CIAY. AND GLASS
PRODUC'r8

ebebl

m

m4
.o

'SU
. .m4 D.

_11

3Ztl

_uy mtqe _l m_40
• 41dl_& %IIII=MQII+_

GLA_ AND GLASSWARE, PRESSED
OR BLOV_q
_a_ cantatum
Pmuod .acd blown _lam d glares-
warn. not eldewbem _kmtflod

GLASS PRODUCTS, MADE OF PUR-
CHASED GI.A_

_l _an _ mad+ of+_
glass
C_qT_ HYDRAULIC

STRUCTURAL CLAY PRODUCTS

_5_ i_.k and strucUual clay the.Ce_adc wan and float tile , o

suuctu_ c_ produc_,uo_o_vb_

POTTERY AND RELATED PRODUCTS

"_ltreous china plumbing Rxturm and
chinaand eazth_ware fittings and bath-
_oom

V_trsoc_chJn_ tcbleand kitch_martlclms
F!nez_sthe.ware(WRRm_ar_) tableand
kitchencat_.!_

ml

S:lS2
3=S3

MfL4 .+P,m'_ elec_cal _u_pli®s
_ products, not ehewhere c_ed

No. k

$Z7_

_7 CONCRETE, GYPSUM. AND PLASTER
PRODUCTS
Concr_e brick and block
Conaete r=oducts, except block and
brick
Be_t.y mlxed concrele.

_4 Lime

CUT STONE AND EI_ONE PRODUCTS

S_Sl Cut ram, and st0u sm_duct_

LAN_OUS NONMErALUC MBqERAL
PRODUCTS

_ ,

Nonmetallic minmul products, not elae.
where classified

Ma_ Group _-PRn4ARY METAL _

ml BLAST FURNACES. STEEL WORKS.
AND aOLUN_ AND HNISH_G

_12 Blast fumacu (Includingcok_ ovm_.
=trod works, and rolling mms

_lS Electromet_, p_ucts
_lS St_l _ &rawtn 9 and steel naris and

_tu _t roikm sheet+ strip, and
MI7 St_l pil_ and tub_

mON AND STEELFOm4DIm_S

St_ed fo_nclrt_ ""

PRIMARY SMELTING AND REFINING
OF NONFEImOUS METALS

S_4

m

Pr'm_

ferrous _, not _lmml_n c_

_41

SECONDARY SMELTING AND REFIN-
ING OF NONTERROUS METALS AND
ALLOYS

ROLLING. DRAWINO AND I_'rRUDING"
OF NONFERROUS METALS

s_ _.draw'mg._dext:udingof '
mJ_IL_

l_mng, drawls, and extrudt_ oi no..
ferrous metal_, except c_l:_r aud

3357 Drawing and inmalat_n9 o_ no_++_+_'+,.'_'_
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•,_. a_wp n_tmey
k

am
'_O ml

NONFERZ_US FOUNDRIES

Aluminumcast_
a_am,,brao_e,coppm:,copz:m'boseaUoy
cazlags
Nonfon.ou.I camfingl, not ,blewbmll
J_ft,l,d

,...L"T

IN I_SCELI,ANSOUS PRIMARY IdZTAL
mDUSTmES

OmSps4,-rAlmicA1'la) I_'YAL ]HROI)OC'rL
, . ZSx:aa_ CalmlANCZ.MACWa_Y, Am) .

• " _I'" b_':TAL OANS '

_II Metal

)4,1

• r'.j

CUTIJ_Y. ,HAND TOOLS, AND
' ERA/. HA/tDWAI_

tl_ Cud_z'zondaud alge _oo_.acopt macht_
too]a and band Jaw,, •

_ Hcn=l _ _ _ _ -,
•;14_I Hmdwam, not elmmbe_

:O 'm_ .x_o.p_o,_
.....t_p!....__ _ a=__ _

, ,. s4,u _.e_,L_,_nmag, .c=_u.bn0sum.,

noaung'a_[utpuam.C=_p(. _t_,t,tc.
:':' :)44 F_TI_ STRUCTURAL b_I'AL

',",' :" '9441 Ir_ ztmctmul
N4s w.,_ dora,,,o.h._ _. o_

_c,az
r_ ]_]atework Ox_ta ,bop,)

,.-_.._*."_ a444 Shoot nsok_ ,mode
,. .S44m _ and _ m_0al

_ SCREW MACHII_ PRODUCI_ AND
:'' BOLTS, NUTS, SCHEWB. RIVETS AND

- WASHERS

_1 Screw machine products • •
•, 3453 _,olts, nuts, _ _ and wmdsm

METAL STAMPINC, S

_7 <- -: C_:)A.TIN_, ENGgtAVING, AND ALLIED

colodnq
_ _. eugravtog, aud aU_ _.

Of. not ,_bm,hem _

" _M_' __US FA._:tlCATED WIRE
PRODUCTS

322

34O MIBCI_LAR_OUS FABP,ICATED METAL
PRODUCTS

=ad
S0d_l ood vcndtl

S_)4_ 8gNI

bm br_= goo_
34_

_c_onve_m and coa_mg _j[utpmm_t.
3_ Holm, _ndustdal c_mu, and mm_

_$37
adackom ,;

]I_p,'IPMENT_
_'_41!Muchlo,mo_ a,,edcutting._ , '-'

C. i ,.-

sSu Mok_lwoddag:moch_e_r;,_xeeN _,_-
chino too],,

• .),

_SS SP_ _5[OUSYRY MACHINERY, EX-
CEPT. METALWORKING Iq[ACHIN_Y

356

Sl_clol ind_ machtnmy, not
whm'e clomifled

on_,u_ n,'og_- __ ..
A,ND F__

• '.'._1 l:_...ml_0 air and gas __ons., and
pump_ equipm_t



357

359

Indzstry
No.

3562
3564
3585
3566

3567
3569

Ball and roller bearings
Blowers, exhaust and ventilatinq fans
Industrial patterns
Mechanical power transmission equip-
ment, except ball and roller bearings
Industrial process furnaces and ovens
General industrial machinery and equip-
ment, not elsewhere classified.

3571

3572
3576
3579

OFFICE, COMPUTING, AND ACCOUNT-
ING MACHINES

Computing and accounting machines,
including cash registers
Typewriters
Scales and balances, except lahore'tory
Office machines, not elsewhere classified

3581
3582

3584
3585

3586
3589

SERVICE INDUSTRY MAC_

Automatic merchandising machines
Commercial laundry, dry cleaninq, and
pressing machines
V_cuum cleaners, industrial
Refrigerators; refrigeration machinery,
e._cept household; and complete air con-
rlitionh_q units
Measurinq and dispensing pumps
Service industry muchines, not elm_
where classified

3591
3599

I,_ISCELLANEOUS MACHINERY, EX-
CEPT ELECTRICAL

Machine shops: jobbing and repair
Macl-i,_ly ana parts, except electrical,
not elsewhere classified

Major Group 36.--ELECTRICAL MACHINERY,
EQUIPMENT, AND SUPPLIES

361

,%2

36,_

3611

3612

3613
3619

3621
3622
3623
3624
3_9

_31

3_33
3634
3635
3636
3639

ELECTRIC TRANSMISSION AND DIS-
TRIBUTION EQUIPMENT

Etec_ic measuring inst_unents and test
equipment
Power, distribution, and specialty trans-
|or_rs

Switchgear and switchboard apparatus
Electric transmission and distribution

equipment, not elsewhere class/fled

ELZCTRICAL INDUSTRIAL APPARATUS

Motors and generators
Industl_al controls

Weldinq apparatus
Carbon and graphite products
Electrical industrial apparatus, not else-
where cla'_ffied

!_O U_Z_O].,D APPLIANCES

Household cooking equipment
Household rehiqerators and home and
farm freezers

Household laundry equipment
E_.ect_ic housewcues and fans
Household vacuum clean_s

Sewing ruc_ch_.nes
Household apphances, not elsewhere
classified

GroupInd_t_
No. lqo.

364 ELECTRIC LIGHTING AND V_qRING

EQUIPMENT

3641 Electric lamps
3642 Lighting fixtures
3643 Current carryinc] wiring devices
3644 Noncurrent carrying wirinq devices

365 RADIO AND TELEVISION RECEIVING
SETS, EXCEPT COMMUNICATIONS
TYPES

3651 Radio and television receivinq sets, ex-
cept communication types

3652 Phonograph records

366 COMMUNICATION EQUIPMENT

3661 Telephone and telegraph apparatus
3662 Radio and televimon tmnmmitting, sig-

.naling, and detection equipment and
apparatus

367 ELECTRONIC COMPONENTS AND AC-
CESSORIES

3671 Radio and televizion receiving type elec-
tron tubes, except cathode ray

3672 Cathode ray picture tubes
3673 Transmitting, industrial, and special pux-

_ose electron tubes
3679 _ectrontc components and accessories,

not elsewhere classified

369 MISCELLANEOUS ELECTRICAL MA-
CHi-NERY, EQUIPMENT, AND SUPPLFF_

5692 Primary batteries, dry and wet
3693 Radiographic X-ray, fluoroscopic X-ray,

therapeutic X-ray. and other X-ray al>
paratus and tubes

3694 Electrical equipment for internal com-
bustion engines

3699 Electrica] machinery, equipment, and
supplies, not elsewhere classified

Major Group 37._TRANSPORTATION
EQUIPMENT

371 MOTOR VEHICLES AND MOTOR VE-
HICLE EQUIPMENT

3711 Motor vehicles

3712 Passenger car bodies
3713 Truck and bu_ bodies

3714 Motor vehicle parts and accessories
3715 Truck trailers

372 AIRCRAFT AND PARTS
3721 Aircraft

3722 Aircraft engines and enqine Ixrrts
3723 Aircraft propellers and propeller parts
3729 Aircraft parts and auxiliary equipment,

not elsewhere classified

373 SHIP AND BOAT BUILDING AND RE-
PAIRING

3731 Ship buildh_g and repairlng
3732 Boat building and repairing

374 RAILROAD EQD"IPMENT

3741 Locomotives and parts
3742 Ralkoad and street cars



Grou_ l.duztrlal
No. No.

375 MOTORCYCLES, BICYCLES, AND
PARTS

3751 Motorcycles, bicycles, and parts

379 MISCELLANEOUS TRANSPORTATION
EQUIPMENT

3791 Trai!_r coaches

3799 Transportation equipment, not elsewhere
c]assilied

Maior Group 38.--PROFESSIONAL, SCIENTIFIC,
AND CONTROLLING INSTRUMENTS:

PHOTOGRAPHIC AND OPTICAL GOODS:
WATCHES AND CLOCKS

381

382

383

384

385

3811

3821

3822

3831

3841

3342

3843

3851

ENGINEERING, LABORATORY AND
SCIENTIFIC AND RE,SEARCH INSTRU-
MENTS AND ASSOCt_TED EQUIP-
MENT

Engineering, laboratory, and scientific
and research instruments and associated

eqiupment

INSTRUMF:NTS FOR MEASUR!NG. CON-
TROLLING. AND INDICATING PHYSI-
CAL CHARACTERISTICS

Mechanical measuring and controlling
instruments, except automatic tempera-
lure controls

Automatic temperature controls

OPTICAL INSTRUMENTS AND LENSES

Optical instruments and lenses

SURGICAL. MEDICAL. AND DENTAL
!]?JSTRUMENTS AND SUPPLIES

Surgical ano medical instruments and
apparatus
Orthopedic, prosthetic, and surgical alto
pliance_ uud supplies
Dental equipment and supplies

OPHTHALMJC GOODS

Ophthalmic goods

386

3861

PHOTOGRAPHIC EQUIPMENT AND
SUPPLIES

Photographic equipment and supplies

WATCHES, CLOCKS, CLOCKWORK
OPF.RATED DEVICES. AND PAF_TS

Watches, clocks, and pa_,:; oxcept wotch-
CCIses

V[atchcases

387

3871

3872

Group Industrial
No. No.

M_or Group 39.--MISCELLANEOUS
MANUFACTURING INDUSTRIES

391 JEWELRY, SILVERWARE, AND PLATED
WARE

3911 Jewelry, precious metcl
3912 Jewelers" findings and materials
3913 Lapidary work and cutting and polishing

diamonds

3914 Silverware and plated ware

393 MUSICAL INSTRUMENTS AND PARTS

3931 Musical instruments and parts

394 TOYS. AMUSEMENT, SPORTING AND
ATHLETIC GOODS

3841 Games and toys, except dolls and chil-
dren's vehicles

3842 Dolls

3943 Children's vehicles, except bicycles
3949 Spo:ting and athletic goods, not else-

where classified

395

396

3951

3952

3953
3855

3961

3962
3963
3964

PENS, P.L2,1CILS, AND OTHER OFFICE
AND ARTISTS' MAT_IALS

Pens, pen point_, foumain pens, ball
po/.ut pens, mechaui<al pencils and parts
Lead pencils, crayons, and artists' ma-
terials
Mark/ng devices

C,azbon pupe, and in].:edribbons

COSTUME JEWEI21Y, COSTUME. NO-
VELTIES, _U, _O,_,_,AN_ M!SCF.LLAN-
EOUS NOTIONS, EXCEPT PRECIOUS
METAL

Costume !,:. welry :_nd costume novelties,

except precious :netol
Feathers, plumes, and e,rtificial flowers
l:'uttons

Needles, pins, hooks and eyes, and sim-
i]ctr notiom+

398-
399

3981
3982

398_
3984
3987
3988
3992
3993
3995
3999

MISCELLANEOUS ,_IANVFACTURING
INDUSTRIES

Brooms and i0rushes

Linoleum, aspi_','ed-felt-base, and other
hard surface floor coverL, ags. not else-
where classified
Matches
Candles
Lamp shades
Morticians' goods
Furs, dressed and dyed
Signs and a.iver_ir, ir_g r/isplays
Umbrel]as, parasols, and canes
IdantJacturing industri_-, not elsewhere
classified

--_Ob
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Subject:

By:

Evaluation of and proposal for ].easing a computer at a

proposed New England RDC.

Dr. Daniel U. Wilde

The following is a discussion of reasons why the proposed

New England Research Application Center should obtain its own

in-house digital computer. The discussion first reviews the

steps that led to the abo_e conclusion and then it elaborates on

two advantages of that conclusion.

A. REVI_J OF THE COMPUTERINVESTIGATION PROCEDURE

During the past six months, I have been studying and

evaluating the NASA information retrieval and dissemination

system. This work was divided into three sequential steps:

review and evaluation of existing NASA systems; theorization and

experimentation with new systems; and evaluation of effects of

these new systems on NERACoperations and the N_AC environment.

i. Review and Evaluation of Existing NASA Systems

The first two months of the NERACfeasibility study were

spent learning the details of the NASA system at the Washington

Facility and understanding the adaptations of the system by

other existing university dissemination centers. Because the

NASA operation at the Wasington Facility is so large and complex,

we have no choice but to use their system output as our system

input, i.e. the NASA magnetic tape file. This leaves us the same
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choice that was left to other university centers - how do we

adapt the NASA system to fit our own requirements.

At the suggestion of NASA, we visited several existing

university centers to see their operation at first hand. At

these centers we found a broad range of computer applications.

Not only was there a difference in their computer utilization

level but also in their sophistication level. From these two

differences vie concluded that, because the NASA file is so

large, one must use the computer in some "better ,_ way or else

computer searches will surely prove too costly.

2. Theorization and Experimentation with New Systems

The next four months of the study were comsumed in

developing a new retrieval system in hopes of coming up with

that ,.better _ procedure. We then knew that if our work load

projections were valid and if we used one of the existing

retrieval systems for all our retrievals, we could expect

computer costs to average $20,000 to $30,000 a month. Thus, we

had to find that ..better., procedure or else abandon our plans

for a computerized operation.

Because an order of magnitude improvement was found, the

proposed center is faced with computer costs of around $2,000 to

$3,000 a month for the same computerized retrieval work. But may

I also now point out that up to now our goal was only - minimize

£omDuter costs without sacrificing computerization of retrievals.
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3. The Effect of Our _'Better" Procedure on RDC Operations and

the RDC Environment

The first outright effect of our ,bette_, procedure on

the proposed RDC operations was that it could choose to perform

all its searches by machine and yet do it at a reasonable cost.

But as we began to study our man-machine system interfaces, we

discovered that not only were we attempting to minimize computer

costs but also we were employing a negative computer utilization

philosophy. If we had automated our retrieving operations, it

was logical that we should consider automating the many

ancillary functions, such as managerial control, statistical

analysis, and repetative typing and mailing.

At about this time Mr. Van Wente, our NASA computer

advisor_.........g_nt m__ __ _r_,_,._.._.._.o_4_]c_ _j I. A. _,_-_ which stated

that all existing computerized retrieval systems operated under

one great restriction, i.e. ,_the necessary functions of storing,

retrieving and processing were not carried out when the need

arose but were dictated by the computer schedule and operating

mode .... A service that is not able to respond when it is needed

will not be used very much .... All computer systems operate

essentially on a scheduled basis but the need for information

services are often unscheduled and frequently urgent.

II.A. Warheit, '_The Combined File Search System, A Case Study of

System Design For Information Retrieval,., 1965 FID Congress,

Washington, D.C.



B. THE EFFECTS OF AN IN-HOUSE COMPUTER

A comparison of the advantages and disadvantages of more

utilization of the University Computation Center versus an in-

house computer can be made in two major areas. First, what are

the cost comparisons between an in-house computer and the

University Computation Center. Second, what are the effects of

an in-house computer on RDC's internal operations.

!. Cost Comparisons

For each hour of time used at the University Computation

Center, the RDC pays X dollars per hour. On the other hand if

the RDC has its own machine, it pays a fixed Y dollars per month.

If the RDC uses N hours of computer time at the Computation

Center each month, the in-house machine becomes cheaper as soon

Y is less than N times X.

°Figure One shows a comparison of p_ojec_ed monthly computer

costs. The "Minimized Computation Center Rate ,; curve shows the

monthly cost of performing only the minimum projected retrieval

searches a_ the Universfty Computation Center. The output of

such searches would only be accession numbers and would not

contain any helpful information, such as .,notation of content.,

and _:Eng_ksh vocabulary terms. _ To obtain such information

would mean more than doubling the search costs. In addition the

minimized curve does not include costs associated with such

required items as routine statistical analysis of search results

for search improvement or further research into information
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retrieval techniques via computer. The initial peak in the

'Minimized 00 curve is due to the estimated high cost of the first

conversion of the complete NASA linear file to the proposed RDC

format.

The '_1401- curve shows the monthly cost of renting the

minimal 1401 configuration which will satisfactorily perform the

searches. (This minimum configuration has been tested and

evaluated by converting previously mentioned FORTRAN search and

reformat programs to 1401 assembly language._ The initial spike

in the 1401 curve is due to a $500.00 power installation charge

while the second drop occurs because of a rental reduction

during mid - summer of 1967.

Figure One indicates that the in-house machine is cheaper

_"_* _^_ twelve months even though i_ provides more useful

output. Figure Two shows the projected breakeven points between

the two systems by comparing total dollars spent as a function of

month. The graph indicates equal total cost at around twenty-

one months. It must be remembered that if the proposed RDC were

to maximize the use of the Computation Center, its associated

costs would more than double and the in-house machine would be

cheaper from the very beginning.

2. Thd Erf_ On the Proposed RDC Internal Operations

Without going into detail, may I now summarize how an

in-house computer will effect the proposed RDC internal operation.
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retrieval techniques via computer. The initial peak in the

Minimized. curve is due to the estimated high cost of the first

conversion of the complete NASA linear file to the proposed RDC

format.

The '_1401 ,_ curve shows the monthly cost of renting the

minimal 1401 configuration which will satisfactorily perform the

searches. (This minimum configuration has been tested and

evaluated by converting previously mentioned FORTRAN search and

reformat programs to 1401 assembly language.) The initial spike

in the I$0! curve is due to a $500.00 power installation charge

while the second drop occurs because of a rental reduction

during mid - summer of 1967.

Figure One indicates that the in-house machine is cheaper

just after twelve months even though i_ provides more useful

output. Figure Two shows the projected breakeven points between

the tv_ systems by comparing total dollars spent as a function of

month. The graph indicates equal total cost at around twenty-

one months. It must be remembered that if the proposed RDC were

to maximize the use of the Computation Center, its associated

costs would more than double and the in-house machine would be

cheaper from the very beginning.

2. Thd '_-E_c_ Cn the Proposed RDC Internal Operations

Without going into detail, may I now summarize how an

in-house computer will effect the proposed RDC internal operation.
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a. The computational source could be scheduled to

perform its work to meet the prorosed RDC's

priority schedule°

b. The computational source could also be scheduled

to conform to the schedule.._ and _vork loads of both

our technical and applications specialists.

c. The computational source _:,_ouldbe available for

eveninrg, midnight, and weekend use by the R])C

staff for uninterrupte4l research and debugging work.

d. The in-house source would permit an in-house cost

reduction program. This should prove very sio_nifi -

cant from an overall RLC brcakeven standpoint•

e. The computer would be in the same room as the rest

of the operations staff. _Tith all operations in the

same room. there, wo_!_ be __ohan_$,carryin_ of cards,

* or bibliographic material from onetapes, prlnooute,

building to another.

_.e in-house computer wou±c_ produce quicker one-

shot, special history searches. Because the search

results would start coming out of the computer

almost immediately, the initial results could be

_heckec_ immediately If the results did not look

"good", the search question could be changed and

the run restarted. Thus, less h_u_.antime would be

v,_asted, and the search results _vould be prociuced

in less elapsed time.
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g. TIith zn in-house computer, the proposed RDC can

take advantage of the "notation cf content" (NOC)

portion of each document tape entry. The HOC

is a brief abstract and csul be used as an abstract

substitute. This substitution can replace the

NASA supplied paper abstract if NASA stops supplying

such abstracts at a later date. In addition, the

IIOC can be used internally rather than a costly

duplicate of the abstract. If the NOC were used

at the Computation Center, the run time and cost

would more than double and the output printin_ would

go up by ten. This _ould not produce a significant

cost increase with an in-house computer and wou!c

permi'_ notable paper reproduction cost _oav_ns_-_ by

reducirC XEROX char_es.

h. Uith an in-house computer, the RLC operations

v.-ou!d not be effected by Computation Center

computer changes. For example, vhen the new

360,/65 arrives, the I{_DC will be without a computa-

tional source for at least si_< weeks. Also, wi_h

an in-house _r_- .. ,-'_,y_tem tl_e RJC would not be effectec!

by 360/65 dova_tlme due to a new system shakedo,,m on

the part of the Computation Center and local IBM

_:taffs.

i. iUith all retrieval searches being performed in-

house, the operational conditions ca_ be completely

controlled. This will permit the RDC to detect
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operational characteristics and to produce

valid statistics as a function of different

operational conditions.

An in-housu computer will permit the Hi>C to

perform _ _ _-_g_n_ra.m_ bibliographic searches _vith

very little burden on the staff.

At least once a ycar_ the R.C can expect to receive

a tape with undetected errors. \'_en this happcns_

the RDC mus_ either send ,the tape back to _lashing%on

and z,_it at least one v_eek for a revised ta1_o or a

_ _ "patch"a_um_ _ to the bad tape Tape patching is

complicated and imvolved and can best be dome on a

simple machine without rush. An iz_-house machine

would permit us _h_ option.
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EXHIB IT I

The "TAPE TERM COUNT" indicates average number of index terms

per accession. The "QUESTION TERM COUNT" denotes average number of

terms per question. The "4,000" through "400,000" line indicates

the total number of accessions searched on the given retrieval run.

The far left-hand column states the number of questions searched on

the run. The intersection of any number of questions row and number

of accessions column yields two figures. The upper is running time

in minutes per question; _the lower is cost per question. The two far

right-hand columns _how_he percentage of external processing time,

i.e. input or read time, and of internal processing time_ i.e.

matching tape terms against question terms. These two figures show

whether we are input or processing bound.
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Simulation of NERAC Organizational Structure

2urpose

A simulation of the Center's proposed organizational structure

and its operation was undertaken to determine the following:

i. Feasibility of the structure.

2. Efficiency of the structure.

3. Costs of operation.

4. Break_evenpoint.

5. Projected manpower and facilities requirements

6. Justification of pricing structure.

7. Most efficient product mix from cost standpoint.

From the viewp_!nt of simulating the Center's operation, the

corc is the information retrieval service. TLis service, then,

ha_ been flowcharted and simulated with provision made in the i

model for the other services to be performed.

Parameters

Three gro_h parameters were used as alternatives, and four

service mix parameters. Simulated study time }n all cases was

foul years. The growth parameters postulated lO0, 200, and 400

client firms at the end of the four year pericc!. Initial

condition in all cas_s was 30 firms. It is tc be noted that this

latter estimate was conservative, as we now estimate an !nitlal

50 firms.

The service mixes chosen were 2 Standard Profile (SP) firms

per Current Awareness (CA) firm: 1 SP firm to 1 CA firm; 1 SP

firm to 2 CA firms; and 1 AP firm to 3 CAfirms. _ir initial

response indicates that the predominance of client firms will use

tne CA service rather than the SP service. We therefore tested

SP:CA ratios of 1:6 and l:lO for the 200 and 1OO firm conditions

only, since time did not permit further investigation.
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Assumptions and Procedures (Refer to flow chart)

In all cases the initial number of firms was 30 firms. The

proportion of the 30 chosen to be SP or CA firms was based on the

mix used for that simulation, e.g., if the simulation call for

2 CA firms to every 1 SP firm, then of the initial firms, 20 would

be assumed to be CA firms and the other 10 would then be AP firms.

In subsequent months, the number of new firms is determined

as follows:

Chart __fl is an estimated growth curve. Three such surves

have been generated. One curve assumes the 100 client firms will

have joined at the end of a 4-year period, another curve assumes

200 firms at the end of the 4-year period, and the third curve

assumes 400 firms at the end of the 4th year.

Chart #2 is a cumulative normal probability curve. It is

used in the simulation to transform the regular acquisition of

firms as predicted by Chart 'ill into a less regular pattern; i.e.,

one more nearly approximating what would happen in real life.

Its use is based on the statistical fact that if each point on

Curve i_l is considered to represent th__eemos__ttprobable number of

firm____shaving joined by Month X, the actual number of firms joining

will lie within a normal distribution around that point as a

me an.

The procedure for using the two curves is as follows:

1. Enter Chart #l at the month being simulated. Read the

estimated number of firms having joined.

2. Enter Chart ;i_lat the month prior to that being simulated.

Read the estimated number of firms having joined.

3. Subtract the two numbers of firms to determine the

estimated number of new firms having joined in the month
Beihg simulated.
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4. Extract from a table of random digits a two-digit number
between O0 and 99. Let this number represent the
frequency on the vertical scale of Chart _2.

5. Enter Chart _2 at the randomly-determined frequency and
read the corresponding positive or negative percent
deviation from the mean.

6. Multiply the mean by the fractional deviation determined
in step 5. If the deviation is positive, add the result
to the mean; if negative, subtract the result from the
mean. The answer is the number of new firms actuall_

joining in the month being simulated.

Example

If, by the month being simulated, Chart i_l estimates 65 firms

will have joined, and by the previous month Chart i/1 estimates

that 60 firms will have joined, then by subtraction, Curve ii_l

estimates that 5 new firms will have joined. Let 5 then be used

for this month as the _AN of Curve _i_2. Now, if the two-digit

number extracted from the table of random digits is (let us say)

16, then entering Chart i_2 at 16 on the vertical scale, we read

a deviation of minus 25%. From step 6, 5 X .25 = 1.25. Since

the d3viation is negative, we subtract 1.25 from 5 to get 3.75.

But this is not quite right, since reality excludes fractions cf

_Wnole firms; we therefore round off the answer to the nearest

whole number, which is 4, the actual number of new firms having

joined in the month being simulated.

If the random number had been 84 instead of 16, the deviation

would have been +25%, and 1.25 would have been added to 5, giving

6.25 or 6 firms actually joining.

The new firms are each cheched using random digits to

determine whether they are SP firms or CA firms. The service mix

statement of each simulation is a proportion of CA firms to SP

firms, e.g., 6 CA firms to 1 SP firm. Using this example to
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_Llustrate the method, the SP firms are then 1/7 of the total

u_r.ber cf firms, or 1&.3%. If there are 5 new firms in the month

b,ing simulated, then 5 two-digit numbers are extracted from the

];able of random digits (one two-digit number for each firm).

Ff a random number is above 14, the firm is a CA firm; if 14 cr

less, the firm is an SP firm. Thus, once again we try to approach

reality using random digits. This use of frequency distribution_

_nd break-points in conjunction _th random numbers is known as

_he Monte Carlo method of simulation for obvious reasons.

The number of one-shot retrospective searches (O/S RS) in anp

month was held constant for all simulations at l_ of the total

number of CA + SP searches to date. This assumption was chocen

to approximate a growth rate proportional to the client gro_h

rate and to give a number of monthly searches approximabely

h_.if_vay bet_een ARACTs voiu_e and _hat of DASC.

Referring to the first sheet of the flow chart, we havc so

far discussed the initial conditions, the determination of the

number of new firms, and the number of O/S RS s'earches. Due to

the time needed to program the model for computer simulation,

these simulations have been performed manually. To do this in

_ reasonable length of time, the remainder of the model has been

simplified compared to what was originally intended. The

remainder has also been made completely deterministic, i.e_,

_ve_age figures have been used, as opposed to probability Jan@ling

techniques.

Following the "NO" bra_ch of the '_SP SEARCH?" determination,

_,e see that a meeting will be arranged wi_h a new non-S_ flrm
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which will be attended by the cognizant client personnel, the

Ai0plications Specialist, and Technical Specialists. The purpose

of this meeting is to further determine overall company need_

co get a feel for company policies, to define the protocol that

wiZ1 be involved in servicing the company and to define the

ouestions that will be serviced. The meeting is assumed to

_equlre 4 hours, with two hours of travel time.

It has further been assumed that most firms will have

questions in one field of technology, with less than 25% of the

non-SP client firms having questions covering more than one

technological area. This assumption is based on the results

of our questionnaire. To reflect this, an average figure of

1.25 Technical Specialists will attend these initial meetings.

Three other assumptions relevant at this point are (a) that

the average number of CA questions per firm will be 3 for the

first year and 5 thereafter; (b) that current awareness serv±c_

will be preceded by a retrospective search for each question:

and (c) that the meeting between the AS and TS's for unificaticn

of information after the client meeting should be able _o be

accomplished in the car going home.

The next step in the process (See Sheet 1 of the flow cha_t)

sees the AS setting up an initial client profile, which will in

_ll probability evolve (at least in part) into a standardized

form. As the client/AS relationship ripens, the AS will add _c

end modify the initial profile. This step should take no longer

bhan 15 minutes.

Simultaneously, the Technical Specialist is deriving the

search strategy for the question. A_sumed time is 20 minu_e_ pe_
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question (based on personal experiments and conversations with

XASC and ARAC personnel).

The AS sends a copy of his client profile to a woman who wi,!

be in charge of coordinating and controlling the flow of question_

throvgh the system. For the time being, she will be referred to

as 'the secretary.' At the same time, the TS sends a copy of the

search strategy to the secretary. She then assigns company and

question code numbers, sets up a master company file folder and

individual question work folders, and adds the question number_

to the monthly question status log sheet. Time for these act.ion._

by the secretary is estimated to be 15 minutes.

The strategy sheets are then sent to the computer group

(2 minutes, clerk), where the cards are punched, the search is

run, and the computer print-out sheet is sent back to the

_ecretary.

The secretary logs in v.he print-out sheet in the status leg.

inserts the print-out sheets in their work folders (1 minute per

question), and sends the folders to reproduction.

At this point, let us interject a monthly clerical acti_,_ty-

that of receiving, examining and filing the abstract cards frcm

NASA. Assumptions: 6,500 abstracts per set of cards (conserva-

tive), 3 sets of cards (working file, master file, spare file for

filling in partially illegible cards). Assume 8 seconds per

abstract for checking legibility, completeness, and correctness of

accession number order, and 30 minutes total for filing and

_iscellaneous associated tasks. Total clerk time is 31.77 man-

hcurs.

After the work folders have been received by the reproduction
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c_.rks, the abstraco cards _re pulled (6 seconds per card).

::_eproduced (15 seconds setup, 3 abstracts per pg.ge, 8 secona:_

per copy), and refiled (3 seconds per card), and the copies

-.o].lated (i second per page). The collated copies are put ir the

_<erk golder and sent to the secretary (i minute clerk time).

Further assumptions: 15 abstracts per CA question, iOO abstr&etn

Fer RS question.

The secretary logs in the _ork folders in the status sheet

and sends them to the appropriate Technical Specialist {20 sect',ntis

per question).

The TS examines the drop and separates _hit _ abstracts from

trash '_ abstracts. If necessary, he will make up a new strategy

sheet_ He then sends the work folder back to the secretary.

Learning curves #3 and _4 have been generated to determine the t.i_._

necessary for the operation. These were based on the fact that

....i ch practice the TS will develop proficiency, and furtbermore,

as the number of clients increases, duplicate or overlapping

questions will be received.

The secretary logs in the work folder in the status sheet a._d

fills in the number of hits and the hit-to-drop ratio in the

spaces provided on the print-out sheet for each question. 8he

then gives the work folder to a typist. (2 minutes per CA

question, 4 minutes per RS question )

The typist fills in a trsnsm_ttal letter and a mailing

envciope stuffs, sends to mailing and sends the work folder back

.,o the secretary. (3 minutes per question. )

The secretary logs in and files the work folder. (1 minute

_er ovestion.)
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Within a week at most, the Technical Specialist telephones

the client interest center and discusses the results of the search

(15 minutes per question.)

Once a month, the Applications Specialist visits the client

firm (2 1/2 hours per firm, including travel).

Returning to the first page of the simulation flow chart, we

follow the "YES _, branch of the _'SP SEARCH? _ deoermination to page

_e'. The Applications Specialist meets with the new client firm

(6 hours, including travel) and develops a profile. He writes

up the profile and sends a copy to the secretary (15 minutes),

who starts a company folder, assigns a company code number, and

notifies the computer group of this new firm being added to the

SP question. (15 minutes). From this point on, the search and

other procedures are the same as for the CA and RS firms until the

Technical Specialist evaluates the search.

The results of the Technical Specialist's evaluations are

sent to the secretary, who logs them in and sends them to

reproduction (i minute secretary + 2 minutes clerk).

Enough abstract copies are run off to satisfy the requirements

of the firms subscribing to the particular SP search, and these

are sent to the secretary with the work folder (same reproduction

time assumptions arefor CA and RS; assume 60 abstracts per SP

question).

The secretary then proceeds as for the CA and RS searches;

logging in the abstract packages, sending them on to the typist

_ho prepares the mailing envelopes, sends the packages to mailing

and returns the work folders to the secretary (same time assump.

tions as for RS and CA above)°
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Once a month the Applications Specialist visits the SP clients

(2.5 hours per firm, including travel).

Requests for full documents are channeled to the secretary,

who gets the work folder from the file, logs in the request,

and sends the folder with the request form to the clerk responsible

for the microfiche operation (& minutes).

The clerk determines whether or not the microfiche card is on

file (1 minute). If it is, she runs the required number of copies,

assembles them, and sends them together with the work folder back

to the secretary. (30 seconds per document to pull the cards,

15 seconds per page to blow back,o_l second per page to assemble,

2 minutes to send).

It was assumed that 5_ of the time the microfiche cards

would not be on file, due to the fact that approximately one half

the documents are those indexed by AIAA. In this event, the

microfiche clerk would send the folder back to the secretary who

would have a typist type the appropriate request forms and then

send them out. (2 minutes per document requested.)

Upon the arrival of the hard copy at the secretary's desk

(whether from the clerk or from the outside) the secretary logs

it in, and sends it to a typist (2 minutes), who types the trans-

mittal forms (2 minutes). She then sends this to the secretary

who logs it and sends it to mailing. (3 minutes)

Other Assumptions

1. Salaries: Applications Specialist - $14,0OO per year

Technical Specialist - $6.72 per hour,

equivalent to _l_,OO0
per year on a 12 month
basis



Secretary

Clerk/Typist

- $435 per month

- $1.30 per hour

--X--

2_ One SP question per SP firm, plus one SP question for evely

thlrd CA firm. (The reasoning behind this is that the CA firms

would find this to be a useful supplement to the regular CA

questions. This idea came to light during a number of our

discussions with firms who were interested in the RDC concept. )

3. Reproduction cost _oer page of abstracts - $0.O5

4. Microfiche blowback cost - based on Itek 18-24, $0.037 per

document page (2 document pages per blowback page), with an ,

average of 25 pages per document, plus monthly rental of $82.

This rental figure has since been found to be low, the actua[

rental being (_120.
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EXHIBIT I

A. Determination of Search Time

-i-

Four graduate students were given two 7-term questions each.

They were to search for relevant accessions in one volume of the

STAR Cumulative Index. The respective search times were then

multiplied by 8 (4 volumes each of STAR and IAA) and then

averaged.

A similar experiment was performed for a current awareness

type search. Average search times were 14.0 minute.s for a CA

search and 9.01 hours for an RS search. These results will be

discussed further below.

B. Determination of Per-Hour Cost of Manual Searching.

i. Assume searching to be done by graduate students with

scientific and/or technical background.

Wages (hourly)
University Contribution to

fringe benefits @ 6.5%
University Indirect Cost

Total hourly cost

2. Other Costs

$2.50

.163

1.012

_3.675

a. Learning - Assume that a new searcher operates at

50% efficiency during his first month of employment,

75_] during his second, and 90% thereafter. Assume

that the average graduate student searcher were to

work for an RDC for 9 months. The learning process

would increase the average cost of his performing

searches to 54._71.

b. Training - if an experienced searcher were assigned

to assist the new searcher during the first two
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months, his efficiency would fall off to 5(_%in the

first month and 75_ in the second. This would

further increase the average hourly cost tc 84.695.

3. Search Times

From the above discussion of efficiency, we can examine the

experimental search times. The CA time of 14.03 minutes and the

RS time of 9.O1 hours may be thought of as the 5_] efficiency

point. At lOCI efficiency, the times would be reduced to

7.O15 minutes and 4.505 hours, respectively. The average

efficiency of the searcher may be estimated to be $3.675 ÷ 4.695,

or 78.2%, at which level, then, the search times would be

increased to 8.97 minutes and 5.76 hours, respectively.

4. Number of Searchers

It is estimated from our simulations that, assuming a growth

to 200 firms at the 48th month, with 10 CA firms per SP firm, we

would perform a total of 28 RS searches and 156 CA searches in

the 12th month. Total search time required would be (28 x 5.76)

+ 156 x(8.97/60) = 184 man-hours. Similarly, for the 24th mcnth,

533 man-hours would be required, for the 36th month, 759 man-

hours and for the 4@th month, 864.

Assuming a 20 hour work week by the students and 4 1/3

weeks per month, the number of students required would be 3, 7,

9, and ll for the 12th, 24th, 36th and 48th months respectively,

except that a minimum of five would be used, due to the needs

for diversified knowledge.

5. Additional Costs

Furniture: _200 per man, amortized

over 5 years $0.038

Payroll and schedulin_ expense
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Month

12
24
36
48

(including addition of clerk full
time @ $1.80 x 1.O65 x 1.38 --
$2.645 per hour spread over ll men)

Floor space- Include in 38_/0University
inc_rect cost. Total additional

Add $4.695
Total cost per hour

Monthly Cost of Searching%

O. 240

O. 278

•4.695

j,

_lanual Center Computer in-house Computer

_ 915

2651

3775

4297

$1674
3181
3640
3860

_:2100v
2000
2000

2000
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EXHIBIT I!

Applications Zpccialist

u. Functions

(i) To mcquirc client firms•

(2) Together with TS's, to meet with new client firms to
_ctcrmin_ the extent of the service, s_d to define
the service.

(_ To develop client firm "_m_mova_ion profiles, including:_7

(a) Optional Information Services being provided,

(b) Compar_ characteristics (size, sales, products,

officers, etc.),

(c) _om_any innovation needs

(d) Comg_ny personnel r_sponsible for thcsc innovation

nOCCS,

(d) Pofinition of comp:_ny goals nnd _urposes (broad,

generic), _d rca! resources.

(4) To coordinate TS activities within his firms.

(5) To acquire fecuback from both the TS aria from the

client ncrsonncl on the OIS .... "....._ _cl_ i ..... rendered.

(6) To satisfy client innovation needs.

thru re_tlar meetings with TZ's

thFa scanning of Tcch Briefs arld other sources

(elaborate)

(7) To acquaint SP clients with full value of R!:C.

To assess the man'_.gement interests of client personae!

_tnd to get pertinmlt management research literature
into their hounds.

(e.) To identify special need groups for works_)ops

in management technology•

(b) To set these workshops up in conjunction with
other AS's and RDC's.

(c) To act e.s referral agent for client then

b. Requircmcnts- (minim_m)

(i) Education: Bachelor's degree in engineering or

sciences. One year postgraduate work in Business
Administration.



mV_

C •

be

(Z) Industry- One year in Teclmica! cal_city, one

year in administrative or stoics c_p_city.

(3) Personality m_+_

(a) "$elf-starting," agreszivo, orgmuizod.

(b) Imaginative.

(c) Ability to deal with people on a management

level and on a technical level with co_al emse.
(d) Pleasant; able to keep a conversation going

(preservable to him rather than from him.)

SmSary ............

Range $ii,000 to 15,000 _i/year. Figure used in simulation,

$12,600 per year.

_SC

In the r_rc_ which he services.

_-_'_l_-I _'__'__I

The assumption used in the simulations was 28 hours

pcr week•
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EXHIBIT !II

T £ _÷- Specinlist_n_orm ....ion

a. P_unctions

(:) Tolbc rccponsiblc for "onc-skot" retrospective

searches. To speak by telephone with _cchnical or

scientific p'-_rsom_el of _he requesting firm. To

define the question with these _p_e ............"_.

(2) To develop :_ computer search stratcgj for each of

these questions. To review the tumults of the

computer search and refine the strategy if necessary.

(3) To provide e_ssistanec to Technical Specialists when

....c,_umr_c."_ _ ('_.s._ backup information from non-NASA

_,'_'-,",_ search strategy, design, etc

(4) _l,L,_s and theirTo bccomc o_ in-house %uthority on the _' _
_o_.L,ents,_-'_- and on de_"_ "_"_,_zo_zn_ se_rcK strategies for

utilizing files.

(5) ','oattcng regular meetings with the TS's and the

AC'o at which arc discusscd:

(c,) _.ny problems that thcymight have run into that

would be of general interest;

(b) _y mnform_ion thr.t _,"_ bc of interest

b. Requirements

(!) _h.,=' in sciences or engine _,._z-.,b....

(2) Gcienti_ic generalist by nature oond preferably by

training.

(3) One ear industrial experience preferredy _

(4) m _h_horou_ and methodical

c. Galary

_' OOO per year used in_i_,$11,O@O - _ _ 000 range; ,_12,
simulation.

d. Base

At University of Connecticut

e. Workload

_ hour week, 80¢ efficiency.
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I
Technical Specialist

EXHIBIT IV

a. Functions:

(!) To moot with tcchnm _ _"_a_ mnd/or scientific personnel

of a client company _1ose problems or questions fall

wiehin the TS's areas of expertise. To define with

those perso_.cl their problems or questions, to

ex_lore the ramifacations of thc questions, to redefine

(2) To develop a computer search strategy for the above

questions. To review the results of the computer

sc_-.rch and refine the strategy if necessary.

(3) To review the results of the se_.rch with the client

personnel anU redefine the question and/or refine the

scnrch strategy if necessary•

I

(4) To ev_iuato the results of stand:_rd profile searches

in his c.rca of expertise, and to refine +heir search

stratocies when necessary.

(5) To _ttcnd rcgn_l_r meetings with the other TS's mnd the
AS's _t which art discussed:

(n) any problems the TZ's might }i':ve run into

lhad would be of general intern;st;

(b) any information th:_t might be of interest;

(c) A;_ needs and answers to .AS needs.

(6) To cnl! clients once par month.

annually.

To visit _t least

b. Requirements

(i) ,.e.u,a_._, member of onginoc_ing or science school of

_ccrodited New England university.

(2) _astor's degree in subject area minimum; PhD or

equivalent preferred.

(3) Three year_ minimum teaching experience.

(4) One year industrial cxperienco minimum preferred.
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C • '.Vngc

Part-time, I_6.283 per hour, equivalent to v_'_._J=,000

per yc_r

Base

Typically at his university. Relations with [_cadcmicians
arc envisioned at other New England univcrsitics so that

the vqrious geographic areas may be cfficicntly scrviccd.

Uorkl o_.C

Z_xir_m of oi_ht hours per wcck with 80_ cfficicncy wgs

o_ssumcd in the simulations.
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EXHIBIT I

NEW ENGLAND RESEARCH APPLICATION CENTER

UNIVERSITY OF CONNECTICUT

STORRS, CONNECTICUT 06268

The five billion dollars a year that NASA is spending on the space

program results in research and innovations that are important to your com-

pany. The knowledge demanded in placing a man on the moon requires research

covering practically the entire spectrum of physical and biological sciences,

as well as significant work in management technology. How can this resource

be exploited for profit? The answer has been the formation of dissemination

centers in various parts of the country under NASA's auspices.

The New England Research Application Center has been established at

the University of Connecticut for the express purpose of making available

technological advances which meet a compaw's specific needs. The transfer
process involves two distinct goals. One of these is the identification and

evaluation of product or process innovations that may be used within the firm

or which are themselves marketable. The other goal is the identification of

areas of technology of special interest to the compan_ where a continuing
review of relevant research findings is desirable.

It is with this latter goal that we need your help. In order to serve

the New England technical community adequately, we need to determine those

areas of technological interest of greatest concern. We have enclosed a

questionnaire, to be completed anonymously, that will help us i,_ensely in

developimg programs most advantageous to New Emgland.

A leaflet describing the Center's objectives and services has also been

enclosed for your information. Your assistance in providing us with the data

requested will be very much appreciated.

Sincerely,

S. William Yost

Director

"@ Enclosures

PHONE 429-9321

EXTENSION ! 12B



EXHIBIT II

THE FOLLOWING QUESTIONNAIRE IS ANONYMOUS,

AND ALL ANSWERS WILL BE HELD STRICTLY CONFIDENTIAL.

Instructions:

QUESTIONNAIRE

Please answer question 1 Then if your time permits, complete question 2. Regardless of
whether or not question 2 has been aswered, please return this questionnaire with your
answer to question 1 in the enclosed self-addressed envelope.

1. In which specific areas of technological research, advancement, and innovation would your firm be
most interested? List as many as you can. Please be as specific as possible.

EXAMPLE: Do NOT list "Solid State Electronics."

List instead "Methods of growing semi-conductor crystals."

EXAMPLE: Do NOT list "Welding."
List instead "Nondestructive testing of weld integrity, especially theories or techniques with

the potential for high volume testing of large welds."

EXAMPLE: Do NOT list "Human Physiology."
List instead "Techniques of reducing the need of the human body for sleep for extended

periods of time."

a .....................................................................................................................................................................

b .....................................................................................................................................................................

c. . ........................................................................... . .......................................................................................

. Select from the categories on the next page those most nearly approximating your firm's field(s) of en-
deavor. If more than one, please number them in order of importance to the firm (place a one next
to the category of greatest importance, a two next to the category of next greatest importance, etc.).



INDEX OF TECHNICAL INTERESTS

01 Aeronautics []

[] Aerodynamics

[] Air Facilities

[] Aircraft

[] Aircraft Flight Control and Instrumentation

05 Behavioral and Social Sciences []

[] Administration and Management

I-I Documentation and Information Technology

[] Human Factors Engineering

[] Personnel Selection, Training, and Evaluation

[] Psychology (Individual and Group Behavior)

06 Biological and Medical Sciences []

[] Biochemistry

[] Bioengineering

[] Bionics

[] Clinical Medicine

[] Food

[] Medical and Hospital Equipment

[] Medical Electronics

[] Medical Instrumentation

[] Protective Equipment

08 Earth Sciences and Oceanography []

[] Geology and Mineralogy

[] Mining Engineering

[] Seismology

[] Soll Mechanics

09 Electronics and Electrical Engineering []

[] Circuits

[] Components

[] Computers

[] Electronic and Electrical Engineering

[] Information Theory

[] Microelectronics

[] Subsystems

[] Telemetry

[] Transducers

10 Energy Conversion []

[] Batteries

[] Conversion Techniques

[] Energy Storage

[] Fuel Cells

[] Power Sources

11 Materials•

D Abrasives

[] Adhesives and Seals

[] Ceramics, Refractories, and Glasses

[] Coatings, Colorants, and Finishes

[] Composite Materials

[] Fibers and Textiles

[] Metallurgy and Metallogrophy

[] Miscellaneous Materials

[] Oils, Lubricants and Hydraulic Fluids

[] Plastics, Reinforced Plastics

[] Rubbers

[] Solvents and Cleaners

I-1 Wood and Paper Products

13 Mechanical, Industrial, and Civil Engineering []

[] Air Conditioning, Heating, Lighting and Ventilation

Refrigeration

[] Civil Engineering

Water Purification

Water Treatment

[] Construction Equipment, Materials and Supplies

I-1 Containers and Packaging

[] Couplings, Fittings, Fasteners and Joints

[] Ground Transportation Equipment

[] Hydraulic and Pneumatic Equipment

[] Industrial Processes

Casting

Extrusion

Fiber Metallurgy

Forging

Machining

Metal Forming

Numerical Control

Powder Metallurgy

Quality Control

Welding

[] Machinery and Tools

Bearings

Dies

Gears

[] Pumps, Filters, Pipes, Fittings, Tubing, and Valves

[] Safety Engineering

[] Structural Engineering

14 Methods and Equipment []

[] Cost Effectiveness

[] Laboratories, Test Facilities, and Test Equipment

[] Photographic and Reproduction Equipment

[] Recording Devices

[] Reliability

[] Value Analysis

20 Physics []

[] Acoustics

[] Cryogenics

[] Fluid Mechanics

[] Magnetism

[] Masers and Lasers

[] Optics

[] Plasma Physics

[] Solid Mechanics, Stress Analysis, Vibration and Shock

[] Solid State Physics

[] Thermodynamics and Heat Transfer

21 Propulsion and Fuels []

[] Combustion and Ignition

[] Electric Propulsion

[] Fuels

[] Jet and Gas Turbine Engines

[] Reciprocating Engines

[] Rocket Propellants
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EXHIBIT III

Leaflet Used in Letter (Exhibit

and for

General Distribution

i)

for INDUSTRY....
It is estimated that man has

[[_1 : doubled the entire body of know!-
edge in the past 20 years. , Better than 5,000,000 scientific

Item and technical articles are pub-
lished annually in 100,000More than half the research and

ite_l_ : development conducted in the his- journals.
tory of civilization has occurred
in the past 10 years.

WHO IS NERAC?
NERAC, the New England Research Applica-

tion Center, is a venture of the University
of Connecticut School of Business Adminis-

tration seeking NASA sponsorship.

WHERE IS NERAC?
NERAC is located in the Greater Hartford

area in Connecticut. to service the business,

academic, and professional communities of
New England.

WHAT IS NERAC?
NERAC is an organization devoted to aiding

its clients in discovering, understanding and

utilizing the results of government sponsored

research. To perform this task, NERAC draws

on the authoritative skills of New England

academicians. In addition, its computerized
information center has access to the vast

files of NASA and other government agencies
but is not limited to them.

HOW CAN NERAC HELP
YOU?
NERAC will offer various kinds and degrees
of service to meet the needs of firms with

widely differing sizes and interests so that

all may take advantage of its facilities and
expertise at a minimum of cost.

Technical Services

Retrospective Searches: Clients firms can have com-

prehenswe literature searches perfornled hy NERAC
upon request. A NERAC technical consultant will as
sist the client in defining the problems or interest
areas and their ramihcatJons, initiate the search, and
evaluate the _esults. A rebospectJve se_rch such as
this wi!t be a staHd3rd pre!munary to ti_e current
_-_wareness program descRbed beiow for all new
client firms.

Current Awareness Searches: Thousands of technical

reports and docLmlents wlii be received by NERAC
and searciled suiecUv_qy i,u j:qo_,de its c!Jent firm, s
w_th the latest scientific a_ct techn_ca! developments
that are pediment to their interests. The results of
these searche._ wd! be ew_!uated by NERAC's techni-
cal consult<mrs and sent monthly in abstract torn1
to its clients. If coml)lete docHr]]ents are then de-
sired, orlt-ddy serwce wi',l norn;PJly be possible.

CompLlter Programs: NERAC has access to files of
COml}uter programs to aid its chent firms in their
scientific and technical invest_gaijon.

NASA Technical Briefs and Reports with commercial

and industrial potential will be distributed monthly to
appropriate client interest groups.

Management Services

Reports and workshops in Management Research
and Technology will be made available to aid client

personnel in keeping abreast of nianagement tech-
niques and literature being developed under govern-
meat auspices.

Product Analysis Service: NERAC will provide pre-
liminary analyses of possible commercial applica-
tions, market potential, arrd resources required to
exploit selected products or process innovations
described in NERAC-issued bulletins.

NERAC will furnish periodica!ly NASA Technical
Briefs and Reports to designated members of man-
agement, e.g., those who are involved in product de-
velopment and process improvement.

[i,y CE /

A,X tlI Jt_j,Io/

WHY SHOULD YOU
USE NERAC?
Personal Contact: NERAC's technical con-

sultants work with the clients in defining

their interests and problems, explaining and

elaborating reports, and contacting original
sources.

Time Saving: Valuable time of scientists and

technical people is not spent in reading

journals to keep up with their field, or by
painful, exhaustive literature searches.

Wasteful duplication of research can be
minimized.

Insurance is provided against missing im-

portant developments in highly specialized
areas.

The right people are aware of the fact that

specific information exists, and that it can

be rapidly obtained.

Significant developments in other fields are
not lost to the researcher.

Economical: Varying kinds and degrees of
services are available, suited to the needs

and resources of a wide variety of potential
users.



EXHIBIT IV

EXAMPLES OF RESPONSE TO QUESTIONNAIRE

Improved underwater deep penetration seismic profiling systems

for underwater mineral exploration

Methods of finishing ball raceways in bearings to RMS values of
2 microinches or less.

Analytical representation of cutting forces and tool deflection

during metal removal process

Electrodeposition of precious metals, especially properties and

performance of deposits

High temperature saturants/watings compatible with inorganic

electrical wire and cable insulations (asbestos, glass, quartz,

et.) that will provide moisture/fluid resistance an___dflexibility

after long term exposure up to 1200°F

Making dispersed phases in metallic materials by internal
oxidation

Systems application of lasers for communications, radar, etc._ and

basic advances in laser technology

Sensors for the measurement and subsequent control of low forces
and strains

Atomic frequency standards and oscillators with excellent spectral

purity

Physical Optics - The application of information theory to imaging

and image interpretation systems

Hologram photography for the study of aerosols and the particle

size distribution of liquid droplets in gas streams or small solid

particulates in liquids

Design and fabrication techniques for the construction of large

controlled environment enclosures with electromagnetic transmissive
walls

Development for laboratory to small pilot scale of physiologically
active amines

Non-destructive measurement of tooth enamel porosity

Hydrolysis techniques for microgram quantities of bacterial

polysaccharides



EXHIBIT V

0/003

COMTECH
Commonwealth Technical Resource Service

Engineering Building
Tel: 413-545-2063 November 25, 1966

New England Research Application Center

Box U-41N, University of Connecticut

Storrs, Connecticut

Att: Mr. William Yost, Director

Dear Bill,

Let me_ank you and your associates, on behalf of Hal and myself, for the

very pleasant and useful meeting we had on November 21. I think we both

understand a good deal more about the programs we are attempting to initiate.

While there probably is going to be some _erlap, we came away with the feel-

ing that there is no fundamental conflict between the efforts we are going
to make. In fact, it is rather clear that we can represent complementary

resorces and we shoud strive to cooperate with that view in mind.

Enclosed is a copy of the FIVE YEAR PLAN/1966-1970, Public Law 89-182, for
the Commonwealth of Massachusetts. I should _ke you to look this over and

thn respond with an indication of the ways and means in which you think

NERAC activities can operate as a resource for our program. Please try to

be as specific as possible, indicating the mechanism you can visualize for

interplay and specifying the limitations which you can foresee NERAC having

in its informational capabilities relative to the informational demands of
the STSA users.

I have issued a report to the other State's of New England regarding our

interview and encouraging them to adopt a positive attitude toward NERAC

in support of its value to us and in terms of the feasibility report which

you will soon be presenting. I have not yet been able to clarify the

December 9 date for Sam to appear at our Regional meeting, but this is

simply a matter of communication among the several people that have to be

involved in that meeting and so I have to leave that date, as yet, tent-
ative.

With very kind regards.

HDS/ak
Enc.

Howard D. Segool

Director, COMTECH



EXHIBIT VII

RESEARCH MANAGEMENT ASSOCIATION

AN ASSOCIATION OF SMALL. RESEARCH BASED, BOSTON AREA COMPANIES

BOARD OF GOVIERNORII

DR. ARTHUR S. OBERMAYER. CHAIRMAN

MOLrCULON RESEARCH CORPORATION

OR. PNILLIP O. BOGOONOFF

BIO.RrSlrARCH CONSULTANTS. INC.

MR. WILLIAM A. FAY.ON

COMSTOCK 81 WE$COTI'. INC.

MR. ROBERT O. JOHNSON

BOLT. RI[RAN[K & NI[WMAN, INC.

LEE A. STRIMBECK. ESQ.

CHNOMRRI¢I, INC.

December i, 1966

139 MAIN STREET

CAMBRIDGE. MASS.. 02142

TEL 547-2353

Mr. S. William Gost

Director, New England Research

Applications Center

Box U-41N

University of Connecticut

Storrs, Connecticut

Dear Mr. Gost:

This letter is an expression of interest by the Research

Management Association in seeing that a NASA Regional

Dissemination Center (RDC) be established for the New England

area. We feel such a center would provide a valuable informa-

tion source for the smaller research and development corporation.

We would expect as an organization to provide requirements

information to such a center and feed back, so that the RDC

can be responsive to the needs of the smaller R&D company.

The type of operation described in the NERAC literature would,

as a first approximation, seem responsive to the needs of our

member companies. Therefore, we endorse the establishment of

an RDC for New England along the lines specified in the NERAC

Service Memos and Brochure.

Very truly yours,

RESEARCH MANAGEMENT ASSOCIATION

Arthur S. Obermayer

Chairman

ASO/LD



EXHIBIT VIII

LETTER OF INTENT FOR M_iBERSHIP AS AN ASSOCIATED BUSINESS FIRM IN

THE UNIVERSITY OF CONNECTICUT KESEAKCH APPLICATION CENTER

, .

New England Research Application Center (NERAC)

Box U-41N, University of Connecticut
Storrs, Connecticut 06268

G entl omen:

The

(name and address of business firm)

Hereinafter referred to as the Associate, by this letter of Intent

signifies an intent to contract for membership as an associated

business firm in the New England Research Application Center on and

after the Center's operational date. This operational date is assumed

to be 15 January 1967, but in any case the operational status of the

Center will act as the condition precedent to activate this agreement.

NERAC will notify the Associate within fifteen(15) days after this

operational date. The period of this contract will be for one year,

beginning with said operational date; services to be provided, price

and method of billing will be in accord with the attached price

schedule and as specified below.

The Associate agrees to contract for the following services:

(list services to be provided, including"interest areas, if known,

method of billing and price)

The Associate reserves the right to contract for additional services

at any time. Such services shall be provided within the appended

price schedule. However, NERAC reserves the right to renegotiate the

terms and conditions of its service at the end of the first

operational year and at each yearly renewal date thereafter upon terms

and conditions reasonable in terms of the Associate's use of the

facilities and services of the Center during the previous twelve

month period.



The University of Connecticut and the Government make no warranty as

to the rights in intellectual property to be supplied under this

contract other than that best efforts have been used to ascertain

said rights, if any, and to so indicate to the Associate.

This letter of intent when accepted by the New England Research

Application Center shall constitute an agreement contingent upon the

Center's becoming operational on or before 30 April 1967 and shall

remain in effect throughout the Center's first operational year.

Prior to said operational date, the Associate may request information

from the Center. These requests will be serviced, using best efforts,

in a manner consistent with the CenterTs operational status at the

time of request. Any expense incurred thereby will be subsumed under

this contract, no additional charge being made therefor.

(date) (name)

(tit'le")



EXHIBIT IX

FIRMS %'_0 HAVE SIGNED A LETTER OF INTENT

Ames Textile Corporation

Arcon Corporation

Astro D]_amics, Incorporated

Avco Corporation - Missiles, Space and Electronics Group

Cabot Corporation

Danco - A Division of Nicholson File Company

Dynamics Research Corporation

Harris Manufacturing Company

Honeywell - Computer Controls Division

Invac Corporation

Jarrell-Ash Company

Lowell Wrench Company

RF Systems, Incorporated

Rogers Corporation

Spectrum Systems, Inc.

Thomas Smith Company

Waters Associates, incorporated

Wayne-George Corporation

Worcester Valve Company

Wyman-Gordon Company

Geodyne Corporation

Ion Physics


